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TR-10 TRI-ETTE 3-Way Speaker System. 

Compare the Jensen TRI-ETTE with any bookshelf 
speaker and let your own ears tell you the reason for its 
rocketing popularity .. . it sounds better! It's what you'd 
expect from advanced Jensen engineering that begins 
where others leave off. Efficient too . needs only a 10- 
watt amplifier. Handsome in graceful contemporary de- 
sign with fine woods in choice of Wainut, Mahogany or 


DF-1 DUETTE 2-Way Speaker System. 

A new high in loudspeaker value a high quality, eco- 
nomically priced 2-way ‘‘bookshelf'' system made pos- 
sible by an entirely new and different high compliance 8 
FLEXAIR®* woofer by Jensen . Capable of movement 
more than twice as far as previously available units 
with low distortion bass down to 36 cycles in tube-vented 
BASS-SUPERFLEX® enclosure. Fine furniture crafted of 


Tawny Ash. Get a TRI-ETTE speaker system for superb ¥, selected veneer in choice of Walnut, Mahogany or 

mono hi-fi . . . add another for the finest stereo reproduc- Tawny Ash finished on four sides for horizontal or vertical 

tion in small space at only $119.50 each. Table Base (extra) placement. Only $79.50. Table Base (extra) $5.45. 
. $5.45. Matching Floor Stand 14° high (extra) . . . $12.95 Floor Stand for vertical placement (extra) . $7.50 


You should know there is something better! 
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@msenn “BOOKSHELF” LOUDSPEAKERS AND KITS 


SPEAKER SYSTEMS IN FINE FURNITURE OR KITS FOR STEREO AND MONO HI-FI 


USE THESE KITS IN YOUR OWN CABINETRY OR BUILT-IN SYSTEM 


For outstanding TRI-ETTE perform- 
ance in your own enclosure or custom 
built-in system, the KT-33 Kit is the 
SPEAKER answer. Includes P12-NF 12-inch FLEX 
AIR woofer, P8-UM 8-inch midchannel, 
SYSTEM RP-103A compression driver tweeter, 
KIT H-F control, crossover network, wiring 


cable and full instructions for enclosure 
construction and installation. (Enclosure 
vent-tube 46MP06 must be ordered sep 
arately. Price 50c postpaid, direct from 
factory.) KT-33 Speaker Kit. Net only 
$80.00. KT-233 TWINKIT™. Two matched 
systems for stereo. Net Only $160.00. 
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KDF-1 2-way speaker SYSTEM KIT 

For fine sound at minimum cost, Jensen’s KDF-1 
DUETTE Speaker Kit gives you complete 2-way 
system performance. When you make your own 
cabinet or built-in speaker system and install the 
KDF-1 Kit you'll save and get the same fine per- 
formance of the DF-1 DUETTE furniture model. 
Includes P8-QF 8-inch FLEXAIR woofer, en- 
closure vent-tube, P35-VAH tweeter, coupling ele- 
ment, terminal panel, H-F control, wiring material 
and complete instructions for building enclosure. 
Net only $29.75. 
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NOW READY 
The NEW NRI Home Study Course in 
ELECTRONICS 
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SPECIAL TRAINING 
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tors in binary counters, and as frequency 
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KIT 9 Practical 


telemetry 


Learn to use oscilla 
experience in 
circuits used in 
earth satellites, control devices 
Work with basic circuits used in digital 
and analog computers. 
KIT 10 Assemble 
trical and electro-mechani 
cal systems, make valuable practical 
elec tronic circuits. 
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NRI is 
study 
school. 


America’s oldest. largest home 
Radio-Television-Electronics 
For over 45 years NRI has been 
training men without previous experi 
ence for Radio-Television 


and Now, 


expanded uses ol | lectroni s in indus 


success in 
Servicing Communications 
try. business and defense are increasing 
the demand for Electronic 
four to seven 
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mand NRI announces a complete, com- 
ELECTRONICS 
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actices, 


This training stresses basic fundamen- 


tals because so many Electronic devices 
are built Electronic 
principles. It is for beginners, or for 
fechnicians who wish to expand their 


knowledge. 


around identical 


This is the 

Electronie Age. 

Electronie 

Equipment is al- 

ready being used 

to count, weigh, 

control flow of 

liquids, solids, 

gases. Control exposure in photog- 

raphy, detect fumes, or fire. In- 

spect at remote points. Supervise 

traffic. Survey land areas and ocean 

contours. Search for oil, miles be- 

sath the surface. Measure radia- 

sien and control power levels in 

atomic installations. Control air 

traffic. Translate one language into 

another. The MILITARY applica- 

tions of Electronics... particularly 

in space rockets and missiles, track- 

ing devices, etc.,... probably equal 

all of the uses above. Electronic 

equipment is used to machine parts 

through complex cycles. It is used 

in business to process data, control 

inventory, prepare payrolls, post, 
caleulate, and in 
medicine for 
electrodiag- 
nosis, measure 
bedy character- 
istics, electro- 


surgery. 
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Job Counselors Recommend 
Right today a career in Electronics offers 
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Washington 16, D. C 
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None 
a van afford! 


MAKE MORE MONEY 
TELEVISION 


RADIO- ELECTRONICS 


»»> 


BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 

BETTER...Training that is proved and tested 9 


in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 


MORE COMPLETE... You learn ALL PHASES of 


T elevision-Radio-Electronics. 


LOWER COST... Other schools make several courses 
out of the material in our ONI 
MASTER COURSI ind you 
pay more for less training than 
you get in our course at ONE 


LOW TUITION! 


NOM. Fadi th tranicg 


wi J ~ a = 
ea Se 
* e* 
TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


You are needed in the Television, Radio, and Electronics industry! 
Irained technicians are in growing demand at excellent pay— in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 


You get all information 
eee 
your own decision... at 
home! NO SALESMAN 

WILL CALL 





NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim 
ited opportunities, including many 
technical jobs leading to supervisory 
positrons 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schoels course includes 
thorough Practical training—YOl 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course—and more — while 


LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 


SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK Your Future in 
Television-Radio-Electronics'’ and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
fucure. Ic doesn’t cost you anything 
to investigate ! 


GET THE BENEFITS OF OUR OVER 


50 YEARS EXPERIENCE 


Approved for 
GI Training 


YOU GET... 


) KEEP! 
Guidance 


19 Big Kits—YOURS 
Friendly. Instruction and 
Job Placement Service 
Unlimited Consultation 
Diploma—Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 


Television, including Color TV 
Radio AM & FM 

Electronics for Guided Missiles 
Sound Recording and Hi-Fidelity 
FCC License 


. Automation and Computers 


Radar & Micro-Waves 
Broadcasting and 
Communications 


NATIONAL ‘éctnital SCHOOLS ( 
studying. So can you! WORLD-WIDE TRAINING SINCE 1905 
MAIL NOW TO J 
NATIONAL TECHNICAL SCHOOLS, Dept. RG-50 i 
4000 $. FIGUEROA ST. LOS ANGELES 37,caLlF, ff 
f Rush free TV-Radio “Opportunity” Book and sample | 


RESIDENT TRAINING AT LOS ANGELES 


If you wish to take your training in our Resident 
School at Los Angeles, the world’s TV capital, : 
start NOW in our big, modern Shops, Labs and r 
Radio-TV Studios. Here you work with latest SE Te 9 : cr tiny 
Electronic equipment professionally installed fra) te 3] lhe i" \ %, 

finest, most complete facilities offered by RES darreal | f r i U | 
any school. Expert, friendly instructors. Personal MAD. sarradl Us -_ 
attention. Graduate Employment Service. Help 
in finding home near school and part time 
job while you learn. Check box in coupon for 
full information 
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JOB OPPORTUNITIES! 
men W307. 774 
1 ]- 5 MONEY! 


All this 
can he 
Yours as a trained 


Electronics 


TECHNICIAN 


VER 6,000 FIRMS HAVE EMPLOYED 
DeVRY TECH GRADUATES! 


Thousands of companies in the United States and Canada who have 
employed DeVry Tech men prove two most important facts: (1) Electronics 
is one of the biggest, fastest growing opportunity fields of our time; 
and (2) DeVry Tech graduates are “WANTED” MEN. 


Whether DeVry Tech prepares you in spare time at home or in its modern 
Chicago or Toronto Laboratories, your training is designed to get you 
ready to meet the exacting standards of industry. You get practical 
training that not only helps to fit you for a job or a service shop of your 
own—but also gives you a foundation for a career that can be profit- 
able the rest of your life. 


You work over 300 learn-by-doing experiments at home, using DeVry 
Tech’s exclusive Electro-Lab method. You build and KEEP valuable equip- 
ment. With another DeVry Tech exclusive, you have the benefit of 
training movies that you can show over and over until basic points are 
crystal clear. Special texts guide you every step of the way as well. 


HOW DeVRY TECH CAN “BLUEPRINT” YOUR CAREER! 


DeVry's faculty not only know how to teach Electronics, but they also understand men. They 
most likely know the type of problems you face. From this staff you get help, advice and 
understanding. It is this “human” side of DeVry's program that has caused many of our 
graduates to say: “DeVry Tech not only trains you for a job, they actually help you Licepriat 
a profitable future!” 


Why don’t you write for FREE FACTS today? Learn how you T00 can be a member of 
the great fraternity of DeVry Tech graduates across the continent . . . men who were 
properly trained, encouraged, appreciated and understood! SEND IN COUPON NOW! 


EFFECTIVE EM 


DeVry Tech's effective Employment Service is available to all » entetis 
without additional cost. 


2 FREE BOOKLETS 
Send Coupon TODAY! 


“One of North America’s Foremost Electronics Training Centers” 
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with dual concentric replacements 
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Citizens Band Superhet Transceiver Kit 


Y-7121 BEAUTIFUL STYLING...UNEXCELLED PERFORMANCE 


$7995 


Have dependable, economical 2-way radio commu- 
nication with this top-rated, do-it-yourself trans- 
ceiver. Has two crystal-controlled transmitting 
positions; operates at maximum FCC legal power 
input of 5 watts fully modulated. Superhet receiver 
is continuously tunable over the full 22 channel 
band; also has two optional crystal-controlled fixed frequency 
positions. Works just like press-to-talk intercom—speaker also 
serves as mike. 

Ultra-selective, highly sensitive dual-conversion superhet 
receiver features built-in adjustable squelch and noise limiter. 
Sensitivity (manual) is better than 1 yu for 10 db S/N; crystal, 
14 pv. Includes built-in AC power supply. Easy to assemble; 
has dependable printed circuitry and pre-aligned IF trans- 
formers. With distinctively styled high-impact case, 5 x 12x 12”. 
Complete with all parts, wire-type doublet antenna, and one 
transmitting crystal (available for any channel from 1 to 22 
specify preference). FCC application form is included (license 
is available to any citizen over 18—no exams to take). See 
below for DC mobile supply, vertical antenna, etc. Wt., 20 lbs. 


Model Y-712L. $5 Down. ONLY 


Y-729L. 3 Ft. Vertical Antenna. 2 lbs. NET... 
Y-714L. Mobile Mounting Bracket. 4 lbs. NET 
Y-723L. 6-12 V. Mobile Power Supply. 6 lbs. Net 
Y-769L. Optional Receiving Crystal (specify frequency) . 
Y-719L. Optional Hand-Held Mike. 1 lb. NET 


..- 6.50 
5.35 
10.95 
1.99 


Manufactured and 
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ALLIED RADIO CORP., Dept. 68-E 

100 N. Western Ave., Chicago 80, Ill 
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1 Send latest catalog de 


So 


Address 


City 


eeeeseeeeee 
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35 POPULAR CDE MOLDED MYLAR TUBULARS 


servicing) CDE has the Hit Capacitor Kit you asked for: 
35 popular molded Mylar* tubulars that “shortstop” 


NOW — just in time for baseball TV-viewing (and TV- HERE'S THE BOX SCORE 


PM 6D eague t 
call-backs! Quality-proven by two years of consistently 


dependable replacement service, these high temperature, 


[A Item Mfd Pick the four 3; in 
D0? each ma P 
} 


moisture-resistant “‘PMs” are the values you need and [ 
use every day. And now you can have this convenient 
assortment—plus a sturdy, plastic parts-or-jewel box t 
all for the price of the capacitors alone! A reai “double- r 
header.” Get two “PM Kits” today—one for your shop, . 
another for your service bag-from your CDE Distributor ALL FOR ONLY $6.87 


Cornell-Dubilier Electric Corp., South Plainfield, N. J. 
CORNELL-DUBILIER ELECTRIC CORPORATION 
AFFILIATED WitTtH FEDERAL PACIFIC BLcEecrTrric COMPAN ¥ 
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Opportunities 


in. 
Electronic: 


Do you know how you can convert your Radar 
present electronics knowledge into a Guided Missiles 
profitable and interesting career in 


any of the fields listed here? Broadcasting 


Aeronautical Electronics 


Thousands of interesting well paid jobs in elec- 


. Ae Computers 
tronics must be filled. To fill such jobs, you 

need sound technical training. An FCC license Automation 
is convineing proof of technical skill. Send for 2 . 
Industrial Electronics 
the three Cleveland Institute booklets offered 


here. They explain how you can prepare for an Home Electronics 
interesting and profitable career in electronics. 


Mail the coupon today ho obligation. 


Bi) d out hou modern technical training and a 
Government License (FCC) can lead to profit- 


able « mployme nt in any branch of electronics. 


good training doesn't cost—it pays! 
Send for these 
3 FREE Booklets 


Cleveland Institute of Electronics 
Desk RE-41A 4900 Euclid Ave. Cleveland 3, Ohio 


Accredited by 
To. oe Ue OU OU Um Um Um ma me rh mre mr mr mr me me. hmDe.LUD. UD. UD. UD. Ue. UG UG. US. UDG UD OU US OU OU OU OG GG be | 
the National In what kind of work | f Elec g 


: Please send FREE Booklets prepared to help me are you now engage | 
Home Study get ahead in Electronics. | have had training or 
| 
| 


. experience in Electronics aos indicated below: 
Council 
Military [ Home 


Radio-TV Servicing 
Manufacturing [] Telephone Address 


Amateur Radio Company 


8 
t 
a 
Experimenting Name f | 
i 
i 
4 
3 


° > it 
Broadcasting |] Other City RESIA 
R . 
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World’s Toughest Audience 

Tests, Approves, 

Selects E-V ULTRA- 
Compact Units 


Recently, in New York 

Los Angeles nearly ‘ nd 
personnel of top high lelity 

were given the opport 1 ty t spend 
ifternoon listening to rating 
sound” produced by f Elect 
Voice’s new ultra compat speaker 
tems Regal 7 squire Leyton ind 
other currently popular competit 
iltra-compact systems. All nine systems 
were placed behind an opaque curtain 


t 


ind each listener’s selector switch was 
coded but unmarked so he had no way 
of knowing which system he was 
nearing The result of the listening test 
was that more than 80 ranked 
Electro-Voice Esquire and Regal units 
either first or second And Electro 
Voice’s economical Leyton was ranked 
third by over 50 of the participants 


thus outscoring syst double 


ems at 
its price 

Now, we don’t think this proves a 
single thing except that there is a heavy 
percentage of knowledgeable people in 
New York, Boston, and Los Angeles 
who could recognize the clarity ind 
pu of sound that we build into any 
Electro-Voice speake We longs 
ago discovered that it ) l le 
build a speaker that so 1 


listener 


, 
) 


same to every 


ways strived to create 
let Y 


New Convertible Drivers 
Bring Public Address 
Performance to Hi-Fi Levels 


The bask char icter 
Satisty in . 
low distortion 

bined 


group of drivers. But tl 


ny critical 
range, 


ciency—are all con 


one great } lus added t 
performance of! these init 


adriver can be used or 


reentrant Aorns ant 
11S eans that a 
single driver will fit the famous E-V 
Compound Diffraction Horn as well as 
conventional reflector horns. This un 
usual versatility is accomplished with- 
out compromising the performance 
quality of either horn type 
Engineered with careful attention to 
detail, these drivers feature such ex- 
clusives as: ceramic magnets; edge-wise 
wound voice coils; and dual concentric 


in compound horns T} 


12 


centering. They are easier to install 
with their push-type polarized conne« 
tors and permit easy diaphragm re 
placement in the field 

If you are planning a 
don’t fail to consider 
weatherproof drivers that 
nated ‘“‘peaked”’ response to pro 
tonal balance needed for good 
reproduction and the 1 


* DCIOA * DC30T 


40 Watts 
140-11,000 cps 
$36.00 List 


30 Watts 

With 70.7 V 
Transformer 
150-10,000 cps 
$37.00 List 


30 Watts 
150-10,000 cps 
$27.50 List 


* 0C40T 


50 Wotts 

With 70.7 Vv 
Transformer 
140-11,000 cps 
$57.50 List 


40 Watts 

With 70.7 V. 
Transformer 
140-11,000 cps 
$46.50 List 


50 Watts 
140-11,000 cps 
$47.00 List 


response necessary [tor cle 
projection. Available as | 
well as with 45-ohm vo 
powered inter-con 


What Does E-V’s 
Magneramic 31 
Do That Your Magnetic 
Cartridge Can’t Do? 


The stereo cartridge has 
termed the ) 
system. If the response characte 
of the cartridge lacks fidelity of 
duction, the system performance 


“gateway 


not possess the essential brilliance 
the recorded sound. Similarly I 
cartridge fails to provide adequate 
trical input to the amplifier, n 
the recorded definition and 


may be attenuated. The factor 


tridge output influences not only the 
system gain—but the quality and defi- 
nition of the sound as well 

In distinct contrast to magnetic type 
cartridges, the revolutionary, new E.-\ 
Magneramic 31 produces an output of 
8 millivolts—over 60 higher than 
most magnetics. Thus, it is possible to 
play your system at noticeably lower 
amplifier gain and speaker pad settings 
This bonus output is often the difference 


between marginal and outstanding pe 
formance, particularly when employ 
low-efficiency speaker systems. Lower 
amplifier gain settings also reduce 
likelihood of introduction of tube 
mals and transformer hum into 
system. You hear only what is re¢ 

clean and true-to-life—wit! 
introduction of stray parasites [ 
amplifier 


First Users of 
‘j New Model 644 Mike 


J Rave About Performance 
aut 


The all-new Model 644 Sound 
Microphone introduced by El 
Voice early this year has already 
to prove itself in its initial inst 
Here are just a few of the cor 
received from sound installers an 
specialists throughout the count 

“Move anywhere on the sta 

be heard easily througho 

auditorium” 

Setter pick-up of a band 
football stadium than any } 
microphone ever tried” 

“By using the 644’s we turn 

system to more than needed 

without feedback but with 
crophones we could jus 

the control open” 

“The anticipated feedbacl 

installation from any norma 

tion would be tremendot 

was installed and all prelimi: 

were amazing”’ : 

‘he microphone that all the 
are talking about utilizes a slott 
on the front that can actually 
nate between sounds arriving f 
dom directions and reduce pick 
sides and rear by 20 db o1 
new design concept enable 
offer as much as four time 
working distance than the 
dioids; greatly reduced feedbas 
tion of ‘‘on-mike’”’ 
extended working distance 


presences 


performance out doors becat 
nation of wind noise. De 
outstanding performance cha 
built into the 644, it is still p 
enough ($110.00 list) to fit most 


Did 
You 
Know? 


Depending on the weight of 
arm, a needle exerts as much 

to 50,000 pounds per square inct 
sure on the record groove. So 

to see why even a slight impert 
in the tip could ruin records in 
Don’t take chances with your 
collection. Always select Ele« 
Power-Point Needles. The only 
ment needle line sold by a manufact 
of high-fidelity equipment 





Want more information on any 
items mentioned in the Sounding B 
Simply check the appropriate boxe: 
low and mail the coupon to Dept 


Electro-Voice, Inc. Buchanan, Mich 


O ] 
Oj. ve OQ 


| ee 


: Sethe rcs 


BUCHANAN, MICHIGAN 
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“Bakery”? An “Oven”? Yes. but not for bread. For 


free of unde 
Silver Screen 85 Picture Tubes! Giant ovens (Lehrs 


by ridding the D 
each about one-third the length of a football field 

“bake in” the big differences that make Sylvania Silver 
Screen 85 the finest replacement T\ 


n 


cause inter-element leakag 
sion. The manufacturer 
picture tube ment such as this 

second to none! quality product 
The giant ovens heat-treat the glass and bake the when yo 
phosphor screen and other internal coatings. Impor ee 
tant, too—this process removes residual volatile mate It gives your custon 
rials such as lacquer and water used in applying the a “acid enisamabe ate 
phosphor screen. what you ne 


This treatment must be done slowly 


under careful con- 
trols and is very essential to the 


proper processing otf 


the bulb. This process also assures “stronger” glass, 


Subsidiary of GENERAL TE. 





RADIC 


ror 
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"call 


OV 


"Tt is with complete confidence that 
sell your quality Gold Star picture tubes 


"We are so confident in the life of the pi 
that we are now guaranteeing our picture 
for three years." 


"We have gained...greater customer sa 
more net dollars for us due to the-very 
of tube failures." 


We can't think of a thing to add. Except, perhaps, that your lox 

Westinghouse electronic tube distributor will be happy to intr 
duce you to the line. If your distributor doesn’t carry them yet, give 
us his name. We'll send someone over to enlighten the poor fellow 


you CAN BE SURE...1F ITS \ Vestinghouse 


Westinghouse Electronic Tube Division, Elmira, N.Y. 





— NEWS BRIEFS (Continued from page 8 
— 
. : — Kenneth A. Norton, Nat 
recy , ~ - a 
t oo js . ~ Bureau of Standards, Boulder, ¢ 
Bit \\ Ol Id s received the Harry Diamond Me: 
. non op wma rial Award. The W. R. G. B 
|: | \ i , i : i \ KR ~ Award was presented to E. J. Na 
a . G E Co., Palo Alto, Calif., ind 
’ — e 9 Gewartowsky, Bell Telephone 
i Oi World Ss ‘ Murray Hill, N. J., earned tl 
der d. Thomp on Mem¢ ria 
Aw ird. 





Calendar of Events 
PACE Annual Meeting, Ap 
Nevele Hotel & Country Cl 
lle, N. ¥ 
Semiannual Convention of Societys 
Motion Picture and TV Engineers 
1—7 Ambassad« Hote I \ 


] 
( ‘ 


National Aeronautical Electronics Cor 

ference, May i, Bilt ! { 

Hotel Dayton. O} 

URSI-IRE. Spring Meeting, 

Sheraton Was} tor 

Western Joint Computer Conferen 

May ) k Tar Hotel, § 

Calif 

National Symposium on Microwa 

Theory and rechniques, M 

Hotel Del Coronad San D 

Summer Instrument Automation ( 

ference & Exhibit, M ! 

ditoriu an Frar ( 

Electronic Components Sympo 

May 10-12, Hotel Was! t 

netor D. ¢ 

Electronic Parts Di 
1k ‘ "Y ] } 


stributors Show 
May lf ton H 


| 


I 


t W 


R 
tn 
EIA Annual Convention, 
National Telemetering Conferer 
1 H t 


' 


Trade Show, Ma 
eattle, Wasl 
Armed Forces Communications & |! 
HI FI tronics Association — ention 
ned | rat i 


Regional Technical Conferer 


SILVER SEALED 
wit type) irret-t (FM) Tuner ; D 


Annual Radar Symposium 


iow yh 
manufacturers of the world’ Mich. 
Radio Frequency Interference 5S 
pecifying TARZIAN TUNERS... sium, June 13-14, Wa 
: ; Spring Conference on Broadcast 
Receivers, Ju 4 5 i 


Electronic Standards & Measureme 


neer in the industry, is recognized Conference, Jun i 


mercial tuner manufacturer with 


I Boulde 
Workshop on Solid State Elect 
hes { a. 


I ette, I 
Congress of the International | 
tion of Automatic Control 

| . 9 . on Stes kare 


South America, Europe and Australia, 


ters manufacturers both the “o 


National Convention on Military fF 
J r ) heratot! 


ype) and SILVER SEALED (switch-type 
i tronics, 


Hi Fi FM Tuner. All with built-in digg ene ge 
. . . DEPENDABILITY ... UNEXCELLED i ), Balsa D 
~«. at low cost! 


TV Station Changes 


wo 


The opening 


ended the lull we 


nformation, write to: 
Tuner Division ? 
nti 


KRET-TV, Richard 


SARKES TARZIAN INC Sake 


al 
. . . . . 7* al. 
east hillside drive « bloomington, indiana 
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What Does F.C.C. Mean To You? 


What is the F.C.C.? not ee general practice.) T “ ng _ .-~ 

. . . . . telephone examination consists 0 wle- 

F. ¢ stands for Federal Communications ment IV. It is mostly technical covering ad 

Commission, This is an agency of the Federal 

Government, created by Congress to regulate vision theory. This examination cover enerally 
all wire and radio communication and radio and the i 

television broadcasting in the United States 


vanced radiotelephone theory and basic tele 


same subject matter as the second class ex 
amination, but the questions are more difficult 


. nal mather S 
What is an F.C.C. Operator License? oa SEE See SAREE 
The F.C. C. requires that only qualified per Which License Qualifies for Which Jobs? 
sons be al!owed to install, maintain, and operate The THIRD CLASS radiotelephone license is 
ilue primarily in that it qualifies you to take 
econd class examination. The f 
thority covered by a_ third 
extremely limited 
The SECOND CL ASS r 
qualifies you to in | t 
st all radiotelepho equ 


electronic communications equipment, includin 
radio and television broadcast transmitters. 1 
determine who is qualified to take on such 
ponsibility, the F.C. C. gives technical exa 
nations. Operator licenses are awarded to the 
vho pass these examination There are different 
types and classes of operator license ised 


the and difficulty o . mination pa 
1¢ type and difficulty of the examina I reial broadcast station equis 


What are the Different Types oe oo el leph 
Mal ws o1 o iSstail, M41n iin 
of Operator Licenses? pte ; , 


ery type of radiote one equipr 
The F.C. ¢ grants three differ rent type I amateur, of course I ll 
group of operator license nercial rad ion stations nited State 
telePHONE, commercial radic rte RA i lerritories and P: ior Thi 
amateur ass of radiotelephone license availabl 
COMMERCIAL RADIOTELEPH( e! 
ator licenses are those required « ia How Long Does it Take to mnie is the Grantham Course Memory Course’? 
and engineers responsible for the proper I for F.C.C. Exams? 7 
tion of electronic equipment in\ e i ; , ee: P 
transmission of voice, musi | ture time required to prepare f 
example, a person who insta nae ne nations naturally ries with the 
way mobile radio system I elevi pending on his bae A ar 
broadcast equipment 1 | 1ra I training prey 
PHONE license 4 ecw ige of N cod exa in a MinimuUuN 
NOT required to obtain such a ‘ 
COMMERCIAL RADIOTELEGRAPH 
tor licenses are those requir t 
and maintenance men workir 
tions equipment which inv 
i 


t t 


the Granthan 
rage beginner 
radiotelephone 
50 hours of study 
t e for his 
code. For example, a radio operator or ' . prepar 
rchant hip must hold idioteleG RAPH itely 75 addition 
nse The ability to ser In the Grantham 
required to obtain such a rmally required 
AMATEUR operator lice t your license i 
— - radio “hams pe 7 re radi In the 
hobbyis d experiment t 
Morse a is necessary to } } 


What are the Different Snsees of 
RadiotelePHONE licenses? 


Each ty © group) of 


dierent olasees There are three the EVENING 
lephone licenses, as follow o 


u should get 

| - 

I Third Class Radioteley; ne ense N end of the —— wee 
previous license or on-the perier class license at _ 
quired to qualify for the ¢ ninat for th classes. This makes 

| quired to cover the 


} 


license e examination cor . 
through first class 


ment and I covering 
gulations, and basic operatir practice —————————— 
> rl | diotele 
Second Class Radiot HERE'S PROOF ¢! 


a list of a fe 


R Taylor, 29 S 
Beri Moore P.O 
D mald R. Ti 
Robin O Okin 
Billy R. Kirby 
J Hi Reeve 
* mald H 

D 


JOD experience is fr red to quality 1 COMPLETE SCHOOI 
xamination. Howe t t ; ; : 

have already passed exan 

ind Il if e applica 

all four elements at the 


For further details concerning F.C.C. licenses and our trainin 
“Careers in Electronics’. Clip the coupon below a mail 


Get your First Class Commercial F.C.C. License Quickly 
Te by training at 


To: GRANTHAM SCHOOL OF ELECTRONICS 


1505 N. We 408 Mar ath St w 


GRANTHAM mr rr 
SCHOOL OF ELECTRONICS 


_ 1505 N. Western Ave, 408 Marion Street 3123 Gillham Road 821 - 19th Street, N.W. 
Hollywood 27, Calif. Seattie 4, Wash Kansas City 9, Mo. Washington 6, 0.C 


(Phone: HO 7-7727) (Phone: MA 2-7227 Phone: JE 1-6320) (Phone: ST 3-3614 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 


MAIL COUPON NOW—NO SALESMAN WILL CALL => Interes ove | 


MAY, 1960 17 





NEW PACO 
“SPEED CHECK" 
TUBE TESTER KIT 
An economy priced tut 
which has been spe 
signed to redu e ‘ 
time to an ab lute r minimum 
Model T-61 (Kit) 
Net Price: $49.95 
Model T-61W (Factory-wired) 
Net Price: $69.95 


e tester 


mer -lale Malek’ 4 I dT KWMAY (LAG 
Te fer-) (0 salela-) 


NEW PACO 

“IN CIRCUIT” 

CAPACITOR TESTER KIT 
Instantly revea S open or shorted 
capacitors of all types 2 the y 
are wired into circu 
dried-out and open or ‘shorted 
electrolytics in one quick test 
without removing capacitor from 


ircuit 
Model C-25 (Kit) 
Net Price: $19.95 
Model C-25W (Factory-wired) 
Net Price: $29.95 


value-packed items 


eros PlAlC|O 


Gi ae ial 


NEW PACO 
DECADE 
CONDENSER KIT 
Ide al for determinat 
itor values in all types 
menta rcuitry: for use in tun 
ts filters RC net 
Model CD-3 (Kit) 
Net Price: $19.95 
Model CD-3W (Factory-wired 
Net Price: $24.95 


WOrkKS 


NEW PACO 
AM-FM STEREO TUNER KIT 


A super-sensitive AM-FM stereo 
tuner kit; a masterpiece of de 
sign, performance and appea 


ance 
Model ST-45 (Kit) 

Net Price: $84.95 
Model ST-45PA (Semi-Kit), with 
both AM and FM tuner se tions 
factory-wired and « 
aligned and cal 
line sensitivity 

Net Price: $99.95 
Model ST-45W (Factory-wired) 

Net Price: $134.95 


mplete pre 


brated for hair- 


t Eq 


Apparatus C 


ufacturer of ir 


NEW PACO 
RESISTANCE 
SUBSTITUTION BOX KIT 
Permits rapid substitution of 
values of resistors thro 
of either of two clearly-ic 
fied rotary switches 
Model SR-2 (Kit) 
Net Price: $8.95 
Model SR-2W (Factory-wired) 
Net Price: $11.95 





NEW PACO 
FM TUNER KIT 


A superb FM tuner of exceptional 
sensitivity and selectivity; bril 
liantly engineered and s tyled 
Model ST-35 (Kit) 

Net Price: $59.95 
Model ST-35PA (Semi-Kit), with 
tuner section factory-wired and 
completely pre-aligned and cali- 
brated for hairline sensitivity 

Net Price: $69.95 
Model ST-35W (Factory-wired) 

Net Price: $89.95 


jipment and Hi Fi Kits are pro- 
nder the auspi 


es of PRECISION 


yany, Inc., world-famous man- 


rdustrial electronic test instru- 


ments for over a quarter of a century. Write 
to Dept. P for the new complete 1960 PACO 


Catalog, jus 


off the press. You'll keep it 
for permanent 


reference. 


ae @ ELECTRONICS Co., INC. 
70-31 84th STREET, GLENDALE 27, L. I., 
Kit Division of PRECISION Apparatus Co., pay 


18 


NEW PACO 


RAPID 
FILAMENT TESTER KIT 
Quick-checks receiving tubes and 
TV picture tubes for filament 
continuity; checks TV and radio 
set fuses for continuity; checks 
pilot lamps and TV sets for AC 
circuit continuity. 
Model T-5 (Kit) 
Net Price: $4.50 
Model T-5W (Factory-wired) 
Net Price: $6.50 


NEW ae. 
CONDENSE 
SUBSTITUTION BOX KIT 
Contains 18 capa rs 
able on one ez 
switch; eliminates 
maintaining a variet 
vidual standard-value 
Model SC-1 (Kit) 
Net Price: $8.95 
Model SC-1W (Factory-wired) 
Net Price: $11.95 


NEW PACO 
DECADE 
RESISTOR sehen KIT 
. a axible and a 
stitute re j 
wee in the determ 
stance value V 
ment and experir ental work 
Model RD-5 (Kit) 
Net Price: $23.95 
Model RD-SW (Factory-wired 
Net Price: $29.95 


NEW PACO 
WIDE-RANGE TWO-WAY 
SPEAKER SYSTEM 
SEMI-KIT 


Compact, high-efficiency, 2-way 
speaker system having truly 
smooth wide-range response 
with cross ver networ id 
built-in acou ba ntr 
Model L-2U (Unfinished) 

Net Price: $59.95 
Model L-2F (Wainut Finish) 

Net Price: $69.95 


SEE THESE KITS 
ON DISPLAY 
AT ANY LEADING 
ELECTRONIC PARTS 
DISTRIBUTOR 


NEWS BRIEFS (Continued) 


of technical difficulties. W« 
port its return to progran 

The US count 

s 568, including 474 

uhf. The 

upped to 44. 
Canada’ 


conseqg 
noncommerclia 


tally grows 
two new stations: 
CFCY-TV-1, New Glasg 
N-TV, Grand Falls, 
CFCY-TV-1 repeat 
CFCY-TV, Charlottetowr 
channel 13. CJCN-TV i 
plementary outlet. 


MARS Net Schedule 
The Milita y Aff 
(MARS) SSB 
yresent: May 
farren Offutt 
iment 
quency 


scient 


othe. 
pita 


Messages From Outer Space 
Trying to intercept 
res from othe 
a sensitive radi 
Green Bank, W. Va. 
National Radio Ast 
tory (NRAO) and 
Ozma, the project 1s 
the hope of picking up 
bearing radio transmi 
Frank Drake of NRAO 
project’s purpose by 
hope to find a 
varying in 


narrow 
source, intensit 
apparently logical manne} 

vicinity of single 
like our own sun.” 


stars not 
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OFFERS YOU ALL OF THESE VITAL NEW ADVANTAGES 
TO HELP YOU EARN MORE MONEY FROM THE START! 


W, BUSINESS W, 
BUILDERS TRAINING 
EQUIPMENT 
... through these practical ; 
proven plans and ideas we help see the famous Sprayberry 
Training kits have beennewly 


you make plenty of extra : ev 
engineered by our staff to 


money in spare time while 
training. offer you the latest in Radio- 
TV Service Techniques! 


2 
ry 


TRANSISTOR 
COURSE 


... literally 
radios are being used. We 
to make money 


EW nice FIDELITY 


made in 


millions of 


nxing 


N 


The field of Radio-Television Servicing is such a fast moving 
industry that the best jobs and biggest incomes always go first 
to the man with the most modern, complete and up-to-date 
training. Thanks to constant revision and improvement... 
Sprayberry Training helps you earn more from the start... 
and keeps you earning more in the months ears ahead! 


units. Your 
offers yo 
pre} 


5 BIG COMPLETE KITSof 
PARTS & EQUIPMENT 


ind 


while these fa- 
you, 


and consider enr 


=_*. 


Make no mistake! All radio-television 
training is not alike. The basic purpose vor 
behind Sprayberry Training is to prepare 
you as rapidly and as surely as possible 
... to make top money servicing Radio 
and Television sets and equipment. 
This is where the big money has been 
for years . . . and will continue to be in 


able terms are av able 


Plan you train 
You com- 


Under the spra 
entirely at ho 
the 


GThe new Sprayberry 
Training Television 


time 


bine 


most 1 


Receiver, built and 


tested i 


Now offered .. . this fine ’ 
modern oscilloscope. 


Fl @You build 


ful two-band super- 
heterodyne radio 


receiver. 


You build the new > 
Sprayberry tester 
—a complete 18- 
range Volt-Ohm- 
Milliammeter test 


the years ahead. 

‘It’s important for you to know that 
for over 30 years... Sprayberry Train- 
ing has been preparing ambitious men 
for success in this interesting and prof- 
itable kind of work. Our school has 
helped hundreds to qualify for the best 
jobs... or to get started in profitable 
businesses of their own. Today our stu- 
dent rolls are the largest in our school’s 
history... because the need and demand 
for Radio-Television Service Techni- 
cians has never been more urgent. 
Just $6.00 
To encourage more men to enter Radio- 
Television at once...to help fill the great 
need for trained men...we’re making it 
easier than ever before to start training. 
Just $6.00 enrolls you. This liberal offer 
is naturally limited. Get the facts now 


n 5 sections. 


this power- 


with fascinating 
cal work with 
equipment that 
equivalent of y 
and you can trai 


W 


spare time m 


you wish 

everything 5 

manuals, equi 
Thi 


sisthe R 


trv’s most modern 


training 
that gives you | 
and takes a rea 
gress. Remember 
Mail the coup 
speak for them 
new catalog 
the 
rry ti 


our 
and prove Kin 


spray be 


Sprayb 


.adi 


; 


aining 


a 


sson training 
valuable practi- 
ts of parts and 
You get the 

Pp practice... 
ras slowly as 
ake excellent 
earning and 
ssons, books, 
yours to keep! 
vision indus- 
»-the-minute 

is the one schoo] 
alized attention 
in your pro- 
st $6 starts you! ' 
Let the facts 

t us send you 
mple lesson... 
portunity that 
pen up for you, 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 


DEPT. 20-L, 1512 W. JARVIS AVE., CHICAGO 26, ILL. 


NEW Radio-Tele- 
»t obligate me 
e New Cata- 


Please rush all information on your ALI 
vision Training Plan. I understand this de 
and that no salesman will call upor t 
log and Sample Lesson FREE 


meter. 
r R F ‘These two big new books are yours free! Find 
out what Radio-Television offers you . .. and 

let us show you how easily you can learn, even without 
previous experience of any kind. Rush COUPON today! 
AGE 


ADORESS..__- 
ee ee . 





YOU be the judge of 
kKenight-kit’ 


A PRODUCT OF ALLIED RADIO 


quality and value 


only $§ down 


Y-774 Deluxe 40-Watt Stereo Amplifier, featuring center 


lable anywhere in thi 
channel output. Finest amplifier availa y — 


price range 


only *§ dow 


th NM 


Y-731 Deluxe FM-AM Stereo Hi-Fi Tuner, w : 
Eye” tuning for each section; includes Dynami¢ 
Regulation and multiplex add-in feature 

>gulatic 





$87.50 


see dozens of other 
GREAT HI-FI KITS 


Stereo Deluxe Preamplifier 
60-Watt Stereo Amplifier 





4 s he } 
FREE examination privilege Stereo Control 
: 25-Watt Amplifier 
18-Watt Amplifier 
More and more people are finding out how 12-Watt Amplifier 


og : 6 ie a tees . Tuner 
easy it 1s to build exciting Knight-Kits, how FM-AM Tun 








FM Tuner 


satisfying they are to own, and how Speaker Systems, and others 


much they save. 
Y-773 S 
’ ° ; ; Value 20-Wa 
If you haven’t yet enjoyed the experience and a Stereo Hi-Fi A 
fun of building and owning a Knight-Kit, plifier, with spe 


ad { , cial clutch-t 
we invite you to take advantage of our free dual-concentric 


examination offer. Order any Knight-Kit. ates "Tn 
Examine it on arrival. Inspect the 

quality of the components, the circuitry, 

the easy-assembly manual. We’re so - 

confident you’ll want the kit, we can make vo ae ae 

this offer: If you’re not COMPLETELY and tuned RF stage 

SATISFIED, just return the pai ec aa 


. ; multiplex jack. . ts 82 down 
kit for full refund. $49.95 only ( 


ype 


Order a Knight-Kit now. Know the 
thrill of the most satisfying build- 
your-own experience in electronics. 


sold exclusively by 


ALLIED 


—ALLIED RADIO 





easiest to build...satisfying to own...money- 


ONLY :9 sewn 


on orders up to $50; 
C vt $5 down on orders 

s VM with 200 4 
amazing Auto. up to $200... 
matic Range Se. 
lection; reads as 


1 a Lab quality 


only $2 down 


Y-713 Top value, best-selling Citizens 
Band Transceiver. Tunable 22-channel 
super-regenerative receiver, 5-watt 


transmitter... $39.95 


22. 


only $2 down 


Y-258 4-Band “Span Master" Re- 
ceiver; exciting world-wide reception; 


with cabinet $25.95 


> 


only $2 down 


Y-737 “Ranger” Clock-Radio with 
Telechron clock, sleep switch and ap- 
pliance outlet $24.95 


plus many other 
HOBBYIST KITS 


“Space-Spanner” Receiver 

“Rarger” Radios 

“Ocean Hopper” Radio 

Radio-Intercom 

5-Transistor Portable 

2-Transistor Pocket Set 

2-Way Intercom 

Electronic Lab Kits 

Photoelectronic System 
and many others 


RADIO 


low as 100 yy. 





Y-125 General-pur. 

Pose VTVmM (11 meg 

input resistance) 
$25.75 


$99.50 


only $§ down 


4 Y-143 Model"'600"" 


Tu be 
(checks over 700 
types) 


only $2 down 


Checker 


$32.95 


INSTRUMENT KITS 


5” Oscilloscopes 
Tube Checkers 
RF Signal Generator 
Signal Tracer 
Audio Generator 
Sweep Generator 
Battery Eliminator 
Capacity Checker 
Transistor Checker 
R/C Tester, Plus 
many others 


ALLIED 
RADIO 


ELECTRONICS 
1960 


~ eS = 


Pioneer in quality 
electronic kit 


development... 


there’s a money-saving knight-kit 
for every need...see them all in the 


ALLIED CATALOG 


Write for catalog featuring the complete KNIGHT- 
KIT line. Order the kit of your choice—judge qual- 
ity and value for yourself under our FREE exam- 


ination privilege! 


ALLIED RADIO CORP., Dept. 8-E 
100 N. Western Ave., Chicago 80, Ill. 


y 


Send FREE Catalog featu 
Name__ 
Address___ 


City_ 





' 


(Jorrespondence 


WHAT YOU CAN DO 


on for the 
d complaints 


Ss, engineers, 


is only one 


au. Do some 
lack of capital 
they are inadequate 
mav exist o1 


cian, C 


arise 
istomer or any 
iling and honest value 
l BBB, emembe they 
the n 


tools the 


Cage 


I do to help the 
that Wher 











RESIDENT SCHOOL COURSES 
IN NEW YORK AND LOS ANGELES 


i%, 


Pd . 
- Z 


& 
y 


% Tevyasa ' MA 
LICL ul Onl 
This is the college-level training you need 
to work with professional engineers on re 
search, development, or production projects 
in such fields as: automation, guided missiles, 
radar, television, computers, and other ad 
vanced electronic applications. 


RCA Instit Resident Schools in New 
York City and Los Angeles offer this com 
prehensive course that prepares you for any 
field of electronics you may choose. Other 
courses in TV and General Electronics, 
Radio and Television Servicing. 


Classes 


utes 


start four times each year. Applica 
accepted. 


RCA INSTITUTES 


tions now being 


Te 


ave, 


. A Service of Radio Corporation of America 


ye 
pi ———-Send to the school nearest you!«————- 


RCA Institutes, Inc., Dept. RER-50 
350 West 4th Street Pacific Electric Building 
New York 14, N.Y. 610 S. Main St., L.A. 14, Cal 


Please send me 


courses 


your FREE catalog of Resident School 


Name 


Address 


For Home Study Courses See Ad On Opposite Page 
RADIO-ELECTRON 


® Another Way RCA Serves Education Through Electronics 


SCHOOLS OF TELEVISION & ELECTRONIC TECHNOLOGY 


7 


i 
l 
I 
I 
! 
l 
l 
l 
! 
[ 
l 
l 
I 





LET RCA TRA 
IN ELECTRON 


RCA Institutes, one of the world’s leading electron 





techiical schools, offers a Home Study Course in... 


A’TTs 
‘ 
Jit 


. Now you have four comprehensive courses for your 
electronic training... from basic electronic theory to th 


advanced principles of color TV and Automation. 


Electronic Fundamentals | a 
| or 
Automation 


Television 
Servicing 


Practical work with the very first lesson 
You need pay for only one study gr 


Send for our 
64 page Home ; \ RCA INSTITUTES, Inc. Home = School 


a\\ A Service of Radio re slate ion of An 
Study Catalog yo i i 350 West Fourth Street, New Yo m 14, N. Y 


Please rush me your FREE illustrated 64-page box 
describing your home training programs. No 


Name 
Pleose print 


Address . 
City . 
For Resident School courses 
see ad on opposite page. 4 ee ee Veterans: Enter discharge date 
— Take advantage of these same RCA courses of 
additional cost. No postage, no customs, no delay. Send coupon to 


RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9 


ANOTHER WAY RCA SERVES EDU- ard 


CATION THROUGH ELECTRONICS To save time, paste coupon on postc 


MAY, 1960 





UNIVERSITY POWRPAGE” 


powerful, ultra-compact 
soundcasting systems 


NEW...TRANSISTORIZED Model PP-1T © 


tops for every portable use... police, fire, sports, etc. g@™ 4 


fully transistorized 25 watt amplifier especially designed for low dis 


stability 


Fe itures 


tortion and high constructed 


1y Operating conditions. Ruggedly 
dynamic microphone has con 
telligibility. Press-to-talk swit 
supply Special input jack for record player tuner 
music program level 6 db when microphone 


lalk/listen switch converts PowrPage into I 
pre 


} . 
1 gives instantaneous operation, conserves powe! 
I I Model 

< 


oO! tape recorder talk/over ration 
feature reduces 
to be heard over music 
listening device. Powered from standard lantern type 


illowing voice 
highly directional, sensitive 


batteries. Includes leather carrying strap. 


UNIVERSITY LC SERIES 


for real high fidelity in 
weatherproof speakers 


MODEL MLC... 
Compact Version for 
| Music and Voice 
d for cov 


| General Applications 
A sensation ever since its 
introduction continues 
to set new standards in age of moderate-size 
high quality p.a. work. owds or areas. Operates 
Light in weight, shallow as off existing high fi 
in depth, easy to trans delity systems for outdoor 
port Diameter 22%". music at low cost. 12%” 


Depth 9% w. x 9V4" h. x 10%" d 


e horn-loaded « high efficiency « for fixed or mobile applications 
ONLY UNIVERSITY OFFERS 3 GENUINE DUAL-RANGE 
SYSTEMS...with separate bass and treble drivers 


For further information and specifications, write Desk J-l, 
University I oudspeakers, Inc., White Plains, N.Y. A subsidiary of Ling-Altec Electronics, Inc. 
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Model PP-1 
ized version oO 


trolled response curve for maximum speech vifte, “Rs 
t« talk wit 


button is pres ed ol ction 
cil batteris v 
o-talk switch. Built-in 


jack can draw 6-12 volts 


LISTEN... 


Non-transistor 
PP-1T. Similar 


Hane 
for maximum freed 
Slim handle 


Powrsaver 


MODEL WLC... 
Heavy Duty System 
Known througt t 
world’s stadiun 

halls, auditoriu 

rade ground 
ceptional full-r 
formance at highe 
levels Diame 


SOUNDS BETTER 





RADIO-ELECTRONICS 


q 





Qe Se l 


* 
\ ‘ : 
Here is the new Standard Coil Tuner 
See Replacement and Repair Program that 
enables you to offer becter service to your 
. customers at greater profit ow Standard 


Coil Products provides the tools that will 


; enable you to cash in on the profitable 
: tuner repair and replacement market. 
TUNER REPLACEMENT LISTING IN SAMS PHOTOFACT 


Starting in Januar ; i il tuner 


. " : replacement listings v up pe P ims TV 

5 ‘Si ; Photofact. Tuner replace t r ion will 
~ ; be right at your finger ti Stan 1 Coil is the 

oo . only manufacturer ever his service. 


NEW TV TUNER REPLACEMENT GUIDE 
Lists origi 
ssté 
for e€a 
replacement 
those 
as the uni 


guesswork ind 


blems 


48 HOUR FACTORY GUARANTEED REPAIR SERVICE 
Standard Coil’s special service dey 


assures 


factory guaranteed repair on a 48 


int cycle! 


All repaired tuners « arranty on 
defective workmanship and excluding 
tubes Cal dditional 

‘vice calls 


mers set 


ondition, 


DEFECTIVE TUNER TRADE-IN ALLOWANCE 

Tuners whicl ! be rey e traded in 
against a new e} eme irries a 
full twelve month facto itee. See your 
Standard Coil Distribut details on 
how trade-i I ner sales 


and profits— cre greate faction, 


JUMP ON THE STANDARD COIL PROFIT WAGON TODAY! 


For addit thorized 


t 
oO 
it \ 


Coil Products Co., Inc. 
2085 North Hawthorne Avenue, M Park; Illinois 
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the 


2 Set Coupler with GUTS... 
now has 


TEETH! 





The famous MF-2 TV-FM Coupler with its 
specially engineered circuitry making it the 
first choice of servicemen everywhere, now 
requires no wire stripping ! 





Features Include + Extremely low forward loss + Positive 
matching « Complete isolation between receivers « Isolates AC 
from antenna « No twin-lead stripping « Permanent connec- 
tions « Universal mounting « Attractive unbreakable case. 





BASEBOARD | MAST EAVE ATTIC 


Mounts — 
anywhere | > : ' 
} 


4 


3 








i 
} 
4. 
Two additional models available—the M-2 (recommended for 


UHF). The MF-4 (for 3 or 4 TV-FM sets fed from single antenna). 


Order from your Jerrold distributor or write 
JERROLD ELECTRONICS CORPORATION, Distributor Sales Division 
Dept. IDS-22 The Jerrold Building, Philadelphia 32, Pa. 





Jerrold Electronics (Canada) Ltd., Toronto Export Representative : CBS International, N. Y. 22, N. Y. 
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CORRESPONDENCE (Cont'd from page 22) 


If the light were moved, the dog would 
follow or back away, crablike. Fo: 
forward motion, it would follow the 
light or. heat source in circles, figure 
eights or any other course, within it 
turning radius of a few feet 

This automatic orientation 
(as we called it) was made 
strate the principles of an aut 
homing type of radiant-energy 
guidance system for torpedo 
high-power searchlights or 
smokestacks of enemy battlesh 
attracting energy, just as 
winder missiles use the hot 
aircraft jets or engines. 

I worked out a double 
mechanism with a 90° cross-ax 
on aerial missiles, as describe 
book Radio Dynamics (D. Van N 
Co., 1916) on pages 198-9 

For a remote-command guldal 
tem, this orientation mechanisn 
used with an infrared (only) 
light, to keep the “eves” alwa 
the searchlight. If the light is 1 
by an ac supply, the missil 
is made insensitive to othe 
or heat sources by tuned ci 

Energy from the target 
missile is not seen by the ‘“‘¢ 
controlled missile. Interrupti 
searchlight beam for short 
provide guidance signals 

Does it not seem incongru 
years should elapse before the 
is put to work for nationa 

BENJAMIN F. M 

Miami Shores, Fla. 


HELPFUL HINTS 
Dear Editor: 

May I express my opinior 
magazine? I think it is exce 
came into contact with it in | 
my home before I came to Car 
1958. 

Its pages display such a vat 
electronic aplications that one 
fail to find interest in them. In 
Electronics is a feature of pr 
terest, although my work i 
time radio—TV technician. 

Many jobs that have ses 
tough-dogs at first have cea 
uch after I have looked thre 
issues and found a similar 
described. One that comes to 1 
Crosley Super V with lack 
hold at high contrast, due 
grid-coil pickup from the 
yoke. Screening was the ar 
one. 

I quote this example a 
the tremendous help one 
taking time off to read up 
people’s problems No otner 
does this as efficiently as you 

F. H. FR! 
Manitoba, Canada 


RECORD OF THE FUTURE? 
Dear Editor: 


A recent juke-box advertiser 
gests that the 7-inch 33%-rpn 


RADIO-ELECTRONICS 





— 


—— 


? 


we 
— 
>— Do 


Yourself 





Newest automatic 

and manual models in 

the Alliance Tenna-Rotor 
line. Available in Mahogany, 
Ivory and Forest Green. 


Sell Alliance Tenna-Rotor for Easy Extra Profits 


World’s Largest Producers of Sub-frac- 
Extra because: 1. A rotator is a natural add-on tional H. P. Motors and the Famous 
for every TV set and outdoor antenna. 2. A rotator ° a eo. 
. . ae : <a . ce yor Openers 
improves reception for 99 out of 100 sets. 3. The Genie Automatic Garage Doo peners. 
need grows daily with the swing to Color TV. 


Easy because: 1. Alliance Tenna-Rotor leader- 

ship makes it the name most customers know and 

respect. 2. Alliance advertising makes selling 
. 9) : te » 

easier. 3. Alliance control units look modern. 

1. Alliance has the complete line. 

Booth 225, Electronics Parts Distributors Show 


You're invited... Hospitality Suite 2104-5-6-7 


THE ALLIANCE MANUFACTURING COMPANY 


ALLIANCE, OHIO (Division of Consolidated Electronics Industries Corp 


MAY 1960 





CORRESPONDENCE (Continued) 


may become “the singles record 
future.” 
Why did it flop wher 


a some years ago? Was the sma 
é hole, vintage 1896, one factor? 
Small spindles did little dan 


til the invention of stack-and 
has a complete line of | matic changers, although se 
2 fusable. Spindle S¢ mrt hes ) 
labels show the energy wast 
bling for the hole. 
Why not start 
The Stancor name is a Zs — second try for fame witl 
synonym for quality and ‘ son ggggeratige egg 
dependability. Just as you a ~ 
rely on Stancor for the Me | nuisance, — 
best in exact replacement qi aa . este te 
flybacks and yokes, ae 3. Simplify 
so you can expect the . a: " gh eta 
highest standard of gos with label ar 


“aN oseneed ilabe 
\ performance from Stancor arate playin 


across, 


coils. Your parts " 5. Make it ve 
f rds, 


. distributor has them a= eg 
in stock. 2 rd and play 


ae 


CHARLES W. FAR 
Va: 


CRYSTAL OSCILLATOR 
Dear Editor 
I recently built the er 
transistor oscillator d 
82 of the January (19 
would like to say that I 
with it. I used it with a 1 
I have two Heathkit 
and had no success it 
with an Army signal generat 
rf generator and a Heath T\ 
generator. (I have since 
the crystal used with the T\ 
A was defective) 
Le I could not find a pl 


a ee size called for, so I built it 
Bi Be twice as large. This work« 
SUR WEE] 1 mounted clips in th 
CHICAGO 18, ILLINOIS A friend of ming 
soko poy ee or 
wave. For me 
capacitor nad ne 


I tried t ig? 


LOOK what [RADIO-ELECTRONICS| ss). \v.."°" 


. . might be too high and 
has in store for you in the months ahead the rf and if tub 

Transistor Stereo Preamp the “hot” lead aroun: 
Designing Your Own Twin-Coupled Amplifier of connecting it 
Toward Smaller Loudspeakers with Bigger Bass Gne. I went over the 
Photoelectric Controls fany times (imstead af thi 
Professional Meter Scales for Everyone r ; 
Trouble Shooting Sweep Circuits 














once) until the reading 


, . > 1} it cl} Ta 
Air lonizers meter did n chang 


The June issue of RADIO-ELECTRONICS goes on sale my tuners now wor: 

May 26 at all better parts distributors and newsstands. recommend this ose: 
SUBSCRIPTION RATES with a similar problen 

1 yeor $4 2 yeors $7 3 years $10 


RADIO-ELECTRONICS 154 West 14th St.,New York 11,NLY. | Bpcino. Calif 


RADIO-ELECTR¢ 











The specs prove it...your best buy is 


B 

TV-FM SWEEP GENERATOR 
AND MARKER #368 

KIT $69.95 WIRED $119.95 


go 0 @ | 


0 @ oo 


PEAK-T0-PEAK 
VIVM #232 & 
UNIPROBE 
KIT $29.95 
WIRED $49.95 


A Tests all receiving tubes (picture tubes with 
adapte n-p-n and p-n-p transistors. Com- 

e in of Gm, Gp & peak emission. Simul 
20us selection of any one of 4 combinations of 
plate voltages, 3 screen voltages, 3 ranges of 
ntinuously variable grid voltage (with 5% accurate 
Sensitive 200 ua meter. 10 six-position lever 
connection of each tube pin 
rapid insert of any tube element in 
Direct reading of inter-element 
gear-driven rolichart. CRA 


ndication 


swit hes: freepoint 
10 pushbutton 
eakage test circuit 
eakage in ohms. New 
Adapter $4.50. 

8 Entirely electronic sweep rcuit with accu 
rately-biased increductor for excellent line 
Extremely flat RF output. Exceptional tuning 

iracy. Hum and leakage eliminated. 5 fund. sweep 

3-216 mc. Variable marker range: 2-75 mc 


A 





geicoe 





DYNAMIC CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER #666 


© fHttttttt © 


ees ~d 


KIT $69.95 WIRED $109.95 
Complete with steel cover & handle 


RF SIGNAL GENERATOR #324 
KIT $26.95 WIRED $39.95 Py 


in 3 fund. bands, 60-225 mc on harmonic band 
4.5 xtal marker osc., xtal supplied. Ext 
provision. Attenuators: Marker Size, RF Fine 
Coarse (4-step decade). Narrow range phasing con- 
trol for accurate alignment. 

150 kc to 435 mc with ONE generator in 6 

fund. bands and 1 harmonic band! +1.5% freq 
accuracy. Colpitts RF osc. directly plate-modulated 
by K-follower for improved mod. Variable depth of 
nt. mod. 0-50% by 400 cps Colpitts osc. Variable 
gain ext. mod. amplifier: only 3.0 v needed for 30% 
mod. Turret-mounted, slug-tuned coils for max. ac- 
uracy. Fine and Coarse (3-step) RF attenuators 
RF output 100,000 uv, AF output to 10 v 

D Uni-Probe — exclusive with EICO — only 1 

probe performs ali functions: half-turn of probe 

tip selects DC or AC-Ohms. Calibration without re- 


|» a2 


Kit $34.95 


Tube Tester 


OQ 


COLOR & MONOCHROME 
DC TO 5 MC LAB & TV 

5” OSCILLOSCOPE #460 
KIT $79.95 WIRED $139.50 
5” PUSH-PULL 

Oscilloscope +425: 

Kit $44.95 Wired $79.95 


eg 


625 
6V & 12V Battery 


Eliminator 20,000 Ohms /Volt 


New Transistor 
Portable Radio RA-6 
Kit $29.95 

Wired $49.95 

incl. F.E.T 
Prealigned RF, IF 
xfmrs; push-pull 
audio; 6” spkr 


33-00 Northern Bivd 


Add 5 in the 


less 9V batt. 


West 


NEW Power & Bias 
Supply for 
Transistorized 
Eqpt. #1020 * 
Kit $19.95 

Wired $27.95 


L.1.C. 1, N.Y 


1959 


TURN PAGE FOR MORE EICO VALUES 


NEW Tube & 
CRT Fil. 

Tester =612 
Kit $3.95 

Wired $5.95 
Fast-checks 
radio/TV tubes, 
pilot lamps, etc. 


teee 
R-C Bridge & R-C-L 
Comparator =950B 
Kit $19.95 
Wired $29.95 
Reads 0.5 ohms- 
500 megs, 
10 mmfd-5000 mfd, 
power factar 


Series /Parallel 
R-C Combination 
Box =1140 

Kit $13.95 
Wired $19.95 


~ a . 
a TEE 
— 


VTVM Probes 
Kit 
Peak-to-Peak $4.95 
$3.75 
High Voltage 
Probe-1l 
High Voltage 
Probe-2 
Scope Probes 
Demodulator . $3.75 
Direct $2.75 
Low Capacity $3.75 


Wired $49.95 

e tests 600 mil 
series string type 
tubes 

e illuminated 
roll-chart 

Pix Tube Test 
Adapter $4.50 


EIco 


0-M =565 
Kit $24.95 
Wired $29.95 
00 Ohms/Volt 
2 tor eq )-M =536 
1060 Kit $38.95 Ait 2.90 
Wired $47.95 Wired $14.90 


& Charger +1050 
Kit $29.95 
Wired $38.95 


Extra-filte 


33-00 Northern Bivd. 


L.1.c. 1, N.Y. 


Wired 
$6.95 
$4.95 


$6.95 
$4.95 
$5.75 


$3.95 
$5.75 


} Hi-Fi 


Show me HOW TO SAVE 50% Test Instruments 
Ham Gear 
Send free short course for novice 
FREE Catalog. name of neighborho 


Send free Stereo Hi-Fi Guide. 
Send me 


license 


d dealer 


State 





IF YOU LOVE TO CREATE...BUILD 


in i 


Mono Hi-Fi... 


Add 5% in the West 


the experts say 
your Best Buy 
is EICO 


ut the world 


— 


Stereo Amplifier-Pr 





n 


FM Tuner HFTSOTT 
AM Tuner HFTS4tT 
FM/AM Tuner HFT92tt 


Stereo Automatic Changer / 
Player 1007 


Over 2 MILLION EICO 


- é s 3- ity Spocher System HFS3 
2-Way shelf Speaker Systems 


100W Stereo Power Amplifier HF89 HFSS and HFS1 
7OW Stereo Power Amplifier HF87 
28W Stereo Power Amplifier HF86 Stereo Integrated Amplifier AF4tt 


Exclusive advanced systematized engineering FM Tuner HFT9O: Prewired, ¢ f : y 12 l 
Lastest and finest quality parts ) ‘front end jrift-free. Pre Nalr nahogany teak $59.50 
Lie, Tested” easy step-by- ed exclusive cision hat tronic trave 4 HFS1 Bookshelf Speaker System 
i i g nsit f t Sactaset + " ‘ 
@ Exclusive TRIPLE quality control quieting; 2.5 1 
@ Exclusive LIFETIME guarantee at nominal cost from 25 uv iF bandw 
IN STOCK — Compare, then take home ar oom cathode oe r M-multipte ereo 70-1 
equipment ght “off the sheif m 1500 outputs, prevent obsolesce ; 11 F $39.95 
neighborhood "0 dealers throughout the tion. “One of the best buys. in ‘high fide lity kits . 
a oe ee ; AUDIOCRAFT. Kit $39.95". Wired $65.95". Ss Canny Srreeteaes Fin ae 
Cover $3.95. *Less cover, F.E.T. in Hd sha", 112 ont 
HF61 Stereo Amplifier- SveampeT selects, a . ‘ NV ERN HI-F ely f 
F ‘ontrols any stereo r feed AM Tuner HFT94: Matches HFT 9 € f any or walt it $139.95. Blor $144 
pe itained dual 14W amplifie F vaio ’ oh, } wel alae New Stereo Automatic Changer /Play 
. > tae blak sale . 7 Pre. & only LUXURY nit at a 
5 e , ’ - d yn 4 ad mice 
yendent bass and treble contr . ion “eye tronic® tunir One of the best 7 é . 
pore bass and we P ; available.” —HI-Fi SYSTEMS. Kit $39.95. Wired offer regardless. of price: 


channel. identical W amson-type, ou pu . gn, fC 
EL84 power amplifiers. “Excellent” — SATURDAY $65.95. Incl. cover & F.E.1 ure pre 


REVIEW. “Outstanding . extremely versatile.” New FM/AM Tuner ee nbines renowned Le gn cartridges 
ELECTRONICS WORLD. Kit $69.95. Wired EICO HFT9O FM Tuner witt AM tuning 1007D: 0.7 1 n 
$109.95. Incl. cover facilities. Kit $59 95. Wired $94 95. ve stylus $59.75 Medel 10078: 


HF85 Stereo Preamplifier Complete master & F.E.T sapphire — $49.7 F.E.T 
stereo prea or unit, self-powered New AF 4 Economy Steree ae ge hes pee 
Distortion borders on unmeasurable. Level, bass provide ean 4W per ch 
& treble n ndependent for each channe put Kit $38.95. Wired $64 95 f ver & F.E.T +Shown in optional Furnit " 
or ganged for both channels. Inputs for phon fier (1 _ WE71: Unfinished Birch, $9.95; 
tape head, mike, AM, FM, & FM-multiple ne a eT a — je hi-fi perform Mahogany, $13.95. 
Se eee sce ee ance. 12W continuous, 25W peak. Kit $34.95 +tShown in optional Furniture 
xibility . a bargain. HI-FI Wire 7.95. Incl. cover WE70: Unfinished Birch, $8.95 
REVIEW. Kit $39.95. Wired $64.95. Incl. cover sag ag way Speaker et Semi kit Mahogany $12 50. 
j ° 

New HF89 100-Watt Stereo Power Sugtiters plete with factory-built % 
Dual 50W highest quality power : side abinet. Bellows-susper n f 
TN ee ee uitra-tin cursion 12” woofer (22 cps res.) 8” mid-rang EICC, 33-00 N. Bivd., L.ILC. 1, N.Y 
pena nnman the aa % di , nge tf speaker with high inter al nping Show mé how to SAVE 50% on easy-to-build 
power, assuring utmost clarity « rchestr raser nape gos 3¥2” cone tweeter. 2¥4 cu top-quality Hi-Fi. Send FREE catalog, Stereo Hi-Fi 

, — : on ‘ ‘ r d-por losure stem f 1 r " - 
& organ. 60 db channel separation. IM distortion a Geel eis aania Guide plus name of neighborhood EICO desle 
0.5% at 100W; harmonic distortion less than 1 32-14,000 cps clean, useful response. 16 ohms Name 
from 20-20,000 cps within 1 db of 100W. Kit impedance. HWD: 261 13 
$99 50 Wired $139.50 finished birch $72.50. Wal nut, mahogany er teak Address 
HF87 70-Watt Stereo Power Amplifier. Dual 35W $87.50. City....... Zone State 
power amplifiers identical jit-wise to the New HFS5 2-Way Speaker System Semi kit com 
superb HF89, differing only in rating of the out plete with factory-built 34” veneered c 
put transformers. IM distortion 1% at 70W; (4 sides) cabinet. Bellows nsi 
harmonic distortion less than 1 from 20-20,000 sion. 8” woofer (45 cps. res 21 Listen to the EICO Hour, WABC-FM 
cps within 1 db of 70W. Kit $74.95. Wired $114.95. tweeter. 11/4” cu. ft. ducted-port e j Sys. Mon. to Fri. 7:15-8 P.M.,Sat. 11 
HF86 28-Watt Stereo Power Amp. Flawless repro- tem Q of 42 for smoothest frea ast tre ent © 1960 by EICO, 33-00 N. Bivd., L 
duction at modest price. Kit$43.95. Wired $74.95. resp. 45-14,000 cps clean, useful resp. i ’ . 
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sakers Provides 28W yf 
level controls, separate balance 
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Hugo Gernsback, Editor 


INVENTIONS WANTED 
... Our Armed Forces Call for New Electronics 1 


1008. TRANSDUCERS THAT ARE RI ATIV 
HIGH-TEMPERATURE ENVIRONMENT 


pS HLS. 1618. VIBRATION-ISOLATED PRESSURI ] 
la In\ e t t d 
national defense 
ately, type 
ptions be con 
principles unde 
experiment gu 
Advant 1024. HIGH-POWER BROAD-BAND SOLID 
Ves 1025. BROAD-BAND, RF MEMORY CAI 
FREQUENCIES RECEIVED SIMULTANEO 
INFORMATION WITH QUICK READOUT 
1043. APPLICATION USEFI rO THE Ml 
GRAVITATION FIELDS, ANTI-GRAVITY FOI 
1056. TRANSISTORS 
istic at extren m 
tting efficient ‘ lot 
1057. SOLID-STATE MICROWAVE OSCII 
the f ra 
hye 1959, i 1059. IONICALLY CONDUCTIVE MATER 


Departmer 


TRONIC TIMER 


19 


819. (Revised) ELEC 
t 1 he imi 
ee ‘ th me time inte ‘ 
859. (Revised) MICROWAVE FILTERS larp-cutof p very low elect ce 
‘ te tas . 1 1060. NONMECHANICAL MICROWAVE ¢ . METHOD 
FOR GAS MASERS M 
' . fa f l tunable smoothly and w 
864. (Revised MISS-DISTANCE SYSTEM \ en N r vith a ser 


he 


f the n 


er 1 he f 
n j ; at ar 4 ’ ‘ hye he he 

973. LOW-LOSS HIGH-POWER FERRITES FOR USE AS MICRO- the 
WAVE PHASE SHIFTER to effect a freque : 

974. A BROAD-BAND MASER AMPLIFIER FOR USE IN THE 1061. PRESSURE TRANSDUCER 
MICROWAVE REGION. ange V.2 t = , 

975. A NEW METHOD OF ELECTRONICALLY (NOT WITH FRE en eee 

ter Era ai irra 600 bk IN THE MM-WAVE RANGI 


a 


in 
( be with « ent densit f ma , ‘ 

983 PREFORMED SEMICONDUCTOR CRYSTALS FOR 
FABRICATION. Germanium ane , t gr ; 


DEVIC 


wnoir 


N. I Ramsey, Molecular |! 
1064. HIGH-POWER INSTANTANEOI 
riecesnlgg CIRCUIT FOR THE VHF AND LOWER UH 


na wastef ind expensive r ’ ’ 
998. TECHNIQUES FOR SUPPRESSING SIDE LOBES OF HIGH-GAIN 
ANTENNAS BELOW ANY SPECIFIED MINIMUM It has been show im input ) 


he etically ha he optin " oe rn ive communicatior be ir h der f 


capable han 


mi 
that having high and very | le “ pi ion. Invent 


' me f the 


technique f achieving high gair nd negligible ide lobe v ‘ 1065. MINIATURE ANTENNA IN THI 


ipment and inst tior t 


‘ iit in a great aving lime 
1000. METHOD OF TRAN 
CUITS. The < f narrow 


SMITTING SPEECH ON 
" f he ' 


ith 


TELETYPE CIR ff handling 200 wat 
rr nr lon if peect 
ire t 


th 
he 


mation, transmitting it e and re ting speech at the t tEPEATER 
nal end 1 needer ; 
1001. ANTENNA MEASUREMENTS ‘ interference | 


apacitic 
de of the desig: 

easuring three-dimer 

he technique ion ¢ ’ 

ies other thar he 1068. CRYSTAL OSCILLATOR 

lesign band matically adjust its f 
1002. MICROWAVE DELAY LINE mic wave delay line of reason- phase angle 
vie ize, with stable electrica racteristic 7 capable of producing within 
lelays in the or ro 3 wundred mic econd t desired that or when 
ttenuation should t eed 50 60 d yut | T lu acceptable current 
tandwidth of 
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It doesn't By DELLROYE D. DARLING 


take a new 


ROBE 


}TRON CORPORATION 
technique, just a 


reapplication of OR years you have been fixing 
sets. But today a custome: 
into your shop and says h« 
servicing principles weld timer that doesn’t work 
(Don’t think this can’t happen to 
With the amcunt of industrial 
tronic equipment now in use, 
shortage of trained technicians, 
and more plant operators are tu 
to television technicians to m 
their equipment.) 
It’s a challenge, so you decide 
Close up of have a crack at it. What’s the fi 
brain panel. step? Well, let’s use the TY\ mar 
approach right down the line: 
Racin see eal sleser, Note three 1. Make and model. It’s a Robot 
major electronic assemblies. model 3B weld timer, operating a spot 
welder. 

2. Symptoms: When the initiatior 
switch is pushed to make a weld, not! 
ing happens. Power? Yes, the custom: 
looked inside the cabinet, and the tube 
were lit. 

3. Examine the equipment. You 
have to go to the job, because n 
industrial equipment is permanent 
installed and wired directly to the 
power lines. 

The unit is in a steel case, the time 
section is about 12 x 14 x 18 inches 
and has a double front door. Open the 
small one. Inside we find a contro] pan« 
with four knobs and three togg| 
switches. 

The knobs are labeled SQUEEZE, WELD 
HOLD and oFF. The SQUEEZE knob is 
calibrated to 120, the HOLD and oFt 
60, and the WELD has two scales, one i! 
red to 15 and one in black to 60. Ques 
tion the customer (diplomatically, of 
course), and he tells you the calibra 
tion is in cycles-of time. The line supply 
is 120 cycles, so you reason that 1 cycle 
on the dial equals 1/60 second 


basic electronic 


Basic operation 

A few more questions, and you lea 
that SQUEEZE is the time the weld 
electrodes take to squeeze the work 
pieces together before a weld can lh 
made. WELD time is the length of time 
current flows through the metal 
develop the correct heat. The leng 
of time the electrodes stay closed while 
the weld cools and congeals is called 
HOLD time, and OFF time is the time 
the electrodes stay open between weld 


} 


t 
t 
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installed. | fi 


cations 


The power panel mounts a couple of 
thyratrons, rectifiers, fuses and relays. 


fastens 


feature 


isands of 


With riety f 
pment in use, it is almos 
ble for an independent technici: 

all the service information 1 


it 
sary. However, the owner wil 


‘ usually 
c received from the The 
maker when the control was purchased 


oo We'll ask the customer for the enve- 


have the information 


Fig. 1—Relay symbols (industrial sym- 


n tk 
on I 


bol on left): a—normally open; 
normally closed; c—relay coil. 


energ 
lope he received when this timer was Weld 
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1,2,3,4,5,6V= 2050 


R24 


Pz R 
3 
ew 


| WELC 

+ 
MEG 

Fig. 3—Simplified schematie shows 

brain panel of Robotron timer in two 


languages: a—industrial diagram; b- 
electronic diagram. 


The brain panel with 
its back door open. 


fy 
we 


. 


e 
as o Pe | z 
‘ Prt 


bY PY 


rar 


. 


wy 


mponent 
the air-val 
ibout the re 


multimete. 
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Fig. 4—Waveform across 6V’s grid and Fig. 5—Waveform across 6V’s grid and 
cathode when capacitor 5C is open. cathode when capacitor 5C is good. 


istance of its coil. A reading of 1,000 int, when the time? 
re indicates a burned-out should fire to charge 


Robotron timer relay U! grid of 6V, Keeping 6V 
: , V. 


and can be rem ibstituted 5 


checking or replacemé other reason If 


he relay out, ght : firing wal id you 


contact } Tall blu \ side the t 
ation swit als heck ing Thyri nice 
nmmete 


OK 


Surplus 24-28-Volt Relays 


By GEORGE P. OBERTO, K4GRY 


t supply. 


to de-energize 
highs tt to shut-off powe 
current it will aw The 350-ohm 10-wa 
ons in Fig aw tor (R) connected 
iost circu hay p ( in Fig. ] s used wher 
100 volts di ! ‘ would d 
h the coil 
of the p i 
one terminal of he relay. Measure 
i‘ thes 


‘r terminal of the I n Connec 


pos 
load, hich in be f the meter t 
Fig. 1—Adjustable resistor 
gives correct voltage across 


coil, 


Fig. 2 Capacitor 


nates relay chatter 
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more 


— STATIC CONTROL 


contro is : ) nd logie units 

j ) Gi Li 2 €Udson, Ogi 
] ’ , 

are con ple Yr yp) rap . itches and the 


Cea ppiifle) va S ( } ‘ witch 


By TOM JASKI 


G-E ICD system 
Fig. 1 t 


‘ 

















: : . . . GATE COMMON 

Fig. l-a—Circuit of switching unit made 

from conventional magnetic amplifier; Fig. 2—Basic unit for pulsed magnetic Fig. 3—Unit with series feedback wins 
b—core and winding arrangement. amplifier system. ing is basis of pulsed logic units 
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g. 4 VOT unit uses no bias. Extra 
terminals (on all units) allows use with- 


out feedback winding. 


Lino} 


o oO? 








Cireuit of 3-input OR unit from 
pulsed magnetic amplifier. 


G-E GPCP controls 


The other G-E 


vinding w 
and a const 
g and no signal 
tarts to 
turation 
well ar 
gligible, 
r, witl 
d, the pul 
ation, and 
signal 
Remembe 
ectangular magnetizat 
neans that, after 
t Is reached, 
very rapidly. If we 
inding to this unit (Fig 
and a capacitor, we have a 
switching unit. As the pulse 
the capacitor charges. Between 
lses the rectifier keeps the capacitor 
from discharging through anything but 
the feedback winding, which keeps the 
core saturated between pulses. We can 
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NTROL z 


Fig. 6—Physical arrangement of AVD 
units. Stacking the cores is required. 


signa 


whicl 


winding 

arate signi 
a angement 
At y one co 


, and ar 
windings is 


e! 
g 

The syste: 
lerived fron 
by saturable 
We'll not go 
done since it 
here is one n 
this G-E systen 
any one system 
are all connected 
fail-safe operat 1 
to turn off all supply powe 
ng is that, if bias fails, 
t1 on. This might ha 


so out 

Rather than have sucl 
would turn off the entire 

The G-E systems ars 

n plug-in units, like the 
the CYPAK. Ready-mad 
simple plug-in construction fo 
systems. Such units feature 
economy in service and troublesho 

Before leaving magnetic amplifiers 
go on to other static switching systems, 
let’s take a brief look at other ft 
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COUNTER INPUT PULSES 


7! 


ve 


~ 
_ 


ry, 


OKI 
VUVyVVY 


QO, 


Fig. 9—Magnetic audio amplifier is 


theoretically possible, but not very prac- 
tical. 


a 
fé 
n 


Fig. 8—Magnetic am- 
plifier flip-flop. De- 
modulation and filter- 
ing are required to get 
clean square wave out- 


next pulse g 


tization, ret 


lagne < 
feeding to core 


educing the 
] 


core 2. saturated. 


} 
also 


and 


change state in typ 


a specia 


build this 


-flop must 


Control system built from 
G-E Megamp logic units 


supply is on the 


Power 
bottom. 


ibility steels 


i t used in the 
mplifie 3 described So 
something which lool 
aterial in the loopstick, but h: 
charac whicl 
magnetizatior 


rite 


agneth stics 
square} 
lave been 
three states, 
direction and not sat 
the flip-flop in Fig 
onside the negative 
If we yperate the 


pulses 


show 


state 
positive-golr 


in whi 


Magnetic-amplifier application 


We have been tal ‘ 


Encapsulated units are G-E multi-pur 
pose conventional Megamp logi« 
Pilot lamp in center of unit light» 


indicate when unit is on, 
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is to make the carrier such a high 
frequency that we cannot hear it. But INDUSTRIAL 
remember, even if the speaker cone does 
not respond to the signal, it still dis- SAFETY 
sipates energy in the speaker, reducing 
its efficiency to audio signals. The 
amplifier of Fig. 9 is theoretically pos INTERLOCK 
ible, but practically not a very good 
nstrument. However they have been 
made and they have te) ific gains, but By RONALD L. IVES 
ve can still do the same thing more AS OMMOD 
economically in other ways. radi 
eceiver shown in Fig. 10 
ible, but not particularly 
Much more practical 
daily in industry are 
tems using magnetic 
typical arrangement 
he diagram is self 


1” 


shows a con pa 
thyratron-controlled 
ve and its magne 
larity of the input 





Fig. 11 Magnetic ampli 
fier used to direct radar 
eo D> | a | search antennas. 


~ 
! 
L 


NE 


_~ 


the direction the moto: 

cases, the control pola 

vhich INPUT magnetic 
aturable reactor) reaches ‘ 
first. This lets the thyratrons 
the output magnetic amplifie: 
feed current to the motor. 
relationship between _ the 
determines the directio1 





otates 








. ‘ , , ‘ 
We have covered some of tl m ° Protective at capacitor 





common applications of magnetic ampli — 
fiers and a small portion of t 
sible or even their. actual 
could not even begin to des« 
all. But there are other indust 
controls which also merit consi 
They include vacuum tubes, t 
Unijunction transistors, cont 
tifiers, and special devices which handk : , 
either analog control or digita itrol bs Permane mt ade motores 
These devices can be and hav protectes 5) g this control 
combined into control systems full) 
sophisticated, and perhaps as reliable 
as the magnetic devices, and in our next 
Fig. 12-a—Thyratron control of split- discussion we will view such static 
phase ac motor; b—magnetic amplifier ¢COMtrol devices and their many appli 
equivalent. cations. END 
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4 1-3/8 








Re PRS 


rs 


CUTOUT 1/16" DIA HOLE 
TOP 




















a @ 1/4" EACH (1/8" THICK) 
7 








I MATERIAL:- 
POLYSTYRENE 
SPACERS (2 REQUIRED) : 





- ——_— - ——-—0 


Ne" THICK 








= . 
DIMENSIONS @ HOLE SAME AS 








Fig.! BOTTOM 








ye it y, 
— 














t va 





; { scmmeomeemnmenen 


TF ~ he, 
1/4 BETWEEN SPACERS SPACERS CEMENTED TO Serres 


BOTTOM WITH POLYSTYRENE CEMENT 


Fig.2 SPACERS & BOTTOM ASSEMBLY 











/ ES! le 
lo" LAMP CORD 18K RESISTOR IN38 DIODE 


(CATHODE END TO LAMP) 


Fig.3 WIRING ASSEMBLY 


BASE OF NE-2H EVEN WITH 


END OF SPACERS 





NEON LAMP 























MOLDED RUBBER I8K RES \ vss 
( UNSEPARATED ) 

LAMP CORD LAID 

FIRMLY INTO CHANNEL 


Fig.4 BOTTOM, SPACERS & WIRING ASSEMBLED 


TOP NE-2H 
Ee eo — 


\ 
CHANNEL FILLED WITH POLYSTRENE 
CEMENT FLOWED OUT TO HOLD END 
OF NE-2H FIRMLY TO BOTTOM 


STROBE DISC 
™* 





a Z _ = 





a E 
LINE CORD “\gortom SPACERS 





x 
™~ 


ANTI-WOBBLE POLYSTYRENE 
EMENT 


Fig.5 COMPLETED ASSEMBLY (SIDE VIEW) 
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STROBE 


for 


TAPE 


Home-made unit checks 
ou fa pe recorder’s speed 
ao must when playing 


pre recorded tape s 


By W. E. McCORMICK 


SRE is a pocket 
es accurate 


7% and 


Since it contains a 
ectifier that flashes a 
lianey neon lamp 60 tin 
exte nail 
rmits on-t 
rif 60-c Ve 
rall 
pocket, 
hub of 
strobe, fi 
» handle pieces t 
1 in Fig. 1. 
ment the two spacers t 
with polystyrene cement, | 
inch channel between them, 
Fig. 2. 

Next, attach a male line 
10-inch length of No. 18 lam} 
wire up resistor, diode and 
shown in Fig. 3. Cover solder« 
tions with pieces of spaghett 
lengthwise. 

Position the base of the n 
even with the ends of the spac« 
press the cord, resistor and diode 

sne cement (3 o7.) 
heet polystyrene (1) 
sheet polystyrene (1! 
cord (10 inches) 
er a hetti (4 inches) 
,-watt neon lamp (1) 

0-ohm watt resistor (1) 

vet ach @ ameter, '/p inch long (1) 


8 } 


Rivet ,-inch diameter « inch long (1) 
4x 4-inch pasteboard (1) 

Rubberband (1!) 

Wood glue 


Fig. 1—Dimensional drawing of the polystyrene 
parts of the tape strobe. Fig. 2—How the poly- 
styrene parts are put together. Fig. 3—Wiring 
the strobe unit. Fig. 4—Close-up of the handle 
assembly, Fig. 5—This is how the strobe dise is 
mounted, 
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The tape strobe 
in action ‘ ‘ out and use 
' dial in your 


} 


the channel between the spacers. Then 
fill the channel with polystyrene ceme 

Hold the neon lamp and the botton pencilling a starting m: 
handle piece togethe vitn & yber de of the disc and 


band, and apply a generous drop of face of a ruler. 


cement between them at t ‘ f tl Cement the top handl 
lamp (Fig. 4). Put this : ibly asid gning the uppe 


holes with a 1/16-inch « 
Slip the strobe dise 
nside edge w be un 
of the neon lamp, whicl 
»bble (Fig 
the 


nperamental 
nt the 
handl 
to 


re position 
n vitch deck 
than) the ) 1! idily reached 
rence 1S explained as tl ection (A), 
e bridge tube operating o1 isily reached 
ti of it charact tic trol (C)). Now 
ome have iid that nothing connected pot ur 
about it ex pt to \ o ji the same on 
tube with a mé linear ch de. Disconnect th 
icteristic curve. ng its setting, : 
However, a far easier and mor ¢ ote the resista 
tain method is to connect a } nmag required approxin 
resistor across the 1 er on tl high Then select a %4 
ide, to reduce the meter nsitivity 1 tor which give 
this side. The nsitivi ! iction same, ohmmete1 
slight and is of no moment anyway, parallel pair of 
ince the difficulty here is that met closer match. Finally, insert 
relatively too sensitive on the r} tor or pair permanently : 
side. The procedure below is o i 15(A) and 18(C) as ab 
for the Heathkit 7-A, but can easily | Alternatively, if the m 
adapted to other vtvm’s having a simi is higher on the m ide, 
lar switching arrangement. the pc+ side. Then proceed as above, 
If the meter indication is higher on except that switch positions 18(C) anc 
the DC side, calibrate on the p« side 22(B) will now be used.—Jose; H 
Then temporarily connect a_ 100,000 Sutton 
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HAND-SIZED GRID 





Portable unit covers a wide range of frequencies and 
By |. QUEEN 


GRIVERIAL ASSSSIATE includes a crystal oscillator for self calibration 


GRID-DIP mete d sable i il ystal-controlle A-cell grounded against the 
measuring tank onanceé me ystal fundamental and it capacitor. Its positive te 

It is helpful when winding odd overtones! Simply tune » tank f grounded. A lead is 
ind for tuning up circuits. The Lp] cimately an odd harmoni ind of the negat 


+ 


t connectior 


be transistorized (see RADIO tch the n r dip. cuit 


7 ld . ‘ 
soldering heat 


1956, page 34) 
The tuning capacitor 
superhet type with 
ator section and a 
section. It mea es about 1! 
yn each of its three dimen 
n n capacitances are app 
uuf (antenna) and 110 
lator). There no reason 
jack lets you monit capacitors with 
For example, yot itance should 
g by t iny unit (L: 
ga the dip mete found it worked 
\ 1AH4 is so small ia it it educed bandwidth 
weer the variable capacitor and the ‘or the rf choke I use 


+ 


ns 


«<1 efficiency. Coils for ‘ yattery (see photo). The tube ; nding of a broadcast typ 


es may be wound y I 1 
ve is a LAH4 flat submini: : i lugged onto the tube. My tube ha and 5. 


Raytheon. (Oth manufac ‘ f il metal shield coating whic} 


ff to keep it from shorting Coil date 


n upside down and its socket coil (Lafayette MS-265, te 
) 


capacitor plate “ou i Winding the tar 

Y¥ 20 which use a lee f plastic ! 
inches and sul: I | 
s. The “o int of 10re ited wound on Miller 


l-inch forms 


it the following 


ve vou time 


a nicke 


IAH4 


mmediate rep 


becomes exhausted. 


Circuit details 


yf the unit’s features is high 
S1 (Fig. 1) which shorts 
coil winding. Theref 
ire available with a 
ut changing coils, frequency 
1 to 15 me! This is a wide 
vas covered by the tran i »hm ~crystal socket 
meter (previously mentioned) 2—pot, 10,000 ohms F J2—coil socket 
bs ¢ - 4 2 J3—phone jack losed-circuit 
wo coils. Yet bandspread is ; f LI. 2. 3. 4—see Fig. 2 and text 
ach dial range being a fre 2—tuning cap te ection, 230 M—50 a (Lafayette TM-200 or equiva 
parle cillator s RFC—see text 
atio of only 2 to 1 ( t di sramic Si—spst toggle 
$2—spst on R2 
All capacitors 50-volts or higher V—IAH4 
BATTi—!.3 volts, nickel-cadmium cell Case, 4 x 2'/, x 2'/, inches 
(Eveready N32T or equivalent) Socket for tube 
T2—30 volts (Burgess Y20 or equivalent) Miscellaneous hardware 


other dip meters, this one acts 
able-frequency signal generator 
needed. But there is an extra 
When a crystal is plugged in, 


tank tuned appropriately, the Fig. 1—Cireuit of the l-tube unit. 
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LF COIL 
S! open 


S|! closed 
HF COIL 


e 
S|! open 


S| 


S1 open 

FREQ (me) Fr 
16 3.5 fa 
42 4.0 9 
68 5.0 15 
91 7.0 97 


LF coil, S1 closed HF 
3 7.0 57 
13 7.3 67 
53 9.0 92 
80 12.0 97 
95 15.0 


To measure an unknown 


its coil to that of the dip mete 


MAY, 1960 


The 


TEST INSTRUMENTS 


completed grid-dip 


meter. Coil-capacitor assem- 


bly 


is used to test the unit. 


eter’s case. 


iture tubs is 


between the 
tuning citor and B 
BATI 


4W 


id dip coils coy, 


four bands. 
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TEST INSTRUMENTS 


‘mini- 
me tracer 


TRACER 


SIGNAL TRACER hd 


By DAVE STONE 
Pocket-size mit dor 
thing its shop 
can. The difference 
iature unit travels 


The completed unit with with the technician 
the rf probe attached 


Vee dhe 


ae 


‘ 


V3 T2 V4 RS RT BATT 


A look inside the tracer’s case. The pos- 
sibilities for miniaturization are obvious. 
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HE signal tracer is a time-ho1 

instrument universally used 

troubleshooting and isolating 

fective stages in many typ¢ 
electronic equipment. It is us¢ 
detector—amplifier to check the 
tion of rf and if amplifiers. It « 
used as a straight audio amplifi 
check phono cartridges, mic 
and preamps and the operation of 
circuits and to detect noise and | 
amplifiers. ‘ 

This test instrument is so ver 
and useful that I built a compa 
sistor unit to fit into a rear | 
small toolbox so it could be on 
all times. Battery requirement 
modest and the transistors ars 
indestructible. This combination 
life, ruggedness and dependabil 
hard to beat 

An rf signal is applied to 
through the probe’s dce-blockins 
itor C5 to the diode, for detecti 
iudio use, C6 serves as a dé 
capacitor, and the signal 
lirectly to potentiometer Rl, 
doubles as the diode load and 
control. The detected audio 
coupled to V1’s base. 

The push-pull output stage (\ 
is driven by a 2N215 voltage 
driver (V2), and produces 
adequate sound output fron 
ure speaker. A 100-xv input 

gives in audible re m™ 
battery drain of 6 to & 


Construction kinks 


» input pr 
good quality type that 
to support the probe’s weight 
the pressures of use. I used ¢ 
500 plug and sockets becau 

red enough to take roug! 
are easily adapted for 

uction. 

The rf probe is fabricate 
standard test probe and 
If necessary, enlarge the inne1 
of the probe body by drillins 
Then sl p the capacitor and 
the probe housing. Solder the 
to the capac itor and the diods 
ground wire to the connector té 
File a little notch in the conne 
to allow the ground lead to pas 
freely, then assemble the shell 
connector and probe body and 
place. 

The audio probe is made fy: 
banana plug and plug connector. It ma; 
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TEST INSTRUMENTS 


2N2I5 pRIVER TRANS 2N109 OUTPUT TRANS 


“tode¢ CHROMA 
“=. TRACER 


Ri—pot, 250,000 ohms 2—jacks (Cinch-Jones Series 300, No. $302 
7—47 000 ohms plug (Cinch-Jones Series 300, No. P302-AE 
R3—| 000 ohms spst toggle 
R4—22,000 ohms driver transformer: prim 
R5—100,000 ohms secondary 2,000 ohms ct 
R6, &—10,000 ohms equivalent) 

All resistors 2 watt, 10% output transformer: primary, 500 ohm 
Ci—220 ; secondary 3.2 ohms (Lafayette TR-99 
2 olts. pap equivalent) 

~ he a 2N220 
> pees nmi cfs 2—2N215 
S5—.001 , miniature paper (Aerocox P83Z or 3 4—2N109 


R 


y, 10,000 ohr 


a 
(Lafayette TS 


( 


equivalent) Speaker, miniature, 3.2 ohm 

Cé—.01 uf, miniature paper (Aerovox P83Z or Case, 5'/, x 3 x 2\/¢ inches (Bud Minibox C 
equivalent) or equivalent) 

BATT—9 volts Test probes 


D—IN67-A Miscellaneous hardware 


Circuit of the 4-transistor signal tracer. 


ry to enlarge the inne: Using the tracer 
diameter 0 ie banana-plug body to Very little audio 
Imit capacitor C6, which is soldered ne rate the signa 
to the plug tip. The other capacitor audio amplifier. Al 
lead and the ground lead are attached = ¢ayn eontrol turned down, 
to the connector terminals and a to overload and distort the 
embled the same as the rf probs er’s response with 
A 24-inch cord with mating cor ise the tracer for 
nectors on each end exter the probe’ designed fo 
reach into tight corner! hi 1 regard t 
The battery is a small 9-1 and ‘or rf testing. 
be mounted with a n INnting . Pp é must be connect 
any position where space is available. upply ground of tl 
This may b 
Final check ac—de types, the « 
When the u is completed, carefully power switch o 
check transistor connections : ba negative lead. 
ery polarity. Incorrect polarity mi: Start at the 
ruin the transistors! Thre the last if transforme 
switch S to ON and listen fo Way toward the front 
acteristic rushing noise pF ) i equence should be dé 
first transistor stage. The 2N220’ if amplifier plate, tl 
ternal noise is amplified by tl ( amplifier plate, and 
ing stages and indicates tl he an no output at any of 
fier is working. If nothing is | the stage is defective 
emove the battery powe mmedia 1 components can be 1 
and recheck the circuit transisto The probe may load 
If all seems well, apply an audio’ or input if grid in some 


tone 


Simple chroma tras uit uses only 


on ful 


signal from a generator or phono cat this happens, inject a 
tridge for a check of the amplifier’ rf or if signal into the receiver’ 
performance. Then connect the rf probe end to get an output from 

and test it with an operating broadcast This instrument wil 

eceiver tuned to a strong local statio modest investment of parts 
Connect the probe ground to the re struction time a hundredfold by 1 
ceiver ground and place the probe tip fulness and versatility. The ol 
at the detector tube’s diode pin or the knows the value of a good sig 
plate of the last if amplifier. The sta and the younger technician 

tion program should be heard loud and ighted with the help this servi 


clear if the probe is wired correctly can give. 
Zz 





es The unit was checked and found to operate satisfactorily. It gets 
signal between antenna and ground although it did not pick up a sat 
signal at the output of a converter stage in a ferrite-loop type receive 


on a strong local station 











TEST INSTRUMENTS 


ATTENUATOR 
PADDER 


te 
LOW 
LEVEL 
TESTING 


Tiny passive 
ror making pre 


tical amplifie } 


smalle } 


By HAROLD REED 


HEN testir 

we would 

the mk rop! 

plifier output, 
els with a microphone 
tunately, the voltage 
ts characteristic load 
low-impedance mike 
pedance device is so 
be measured with 
vtvm. 

The standard 

this problem is to 
ator to some output 
easily measured and us 
the signal to the fraction 
we apply to the amplific 


than try to use a microphor 


the input signal. But making 


sary pads on short notice o 
find the ones you used the 
time-consuming. 

I solved this problem by 
the pads (L-pads) into a 
a Signal Padder as I call 
ing a single rotary switch, 


The completed 
Signal P vlder 


Banana plugs on the instrument's 
rear plug into an audio oscillator 


elect the 


the amp! 


tan 
Itage 


How it's made 


lugs and 
readings. Leads 
to the pads 
and are twisted togethe 
shov i Fig. 1. J 
keep as short 


vou 4 ‘ ar) \ 
you vf ‘ s al y 


cemented to the top 
levels and impedances. 


Using the padder 

Afte the unit is plugge 
otherwise connected to you 
connect an audio vtvm to its iny 
ing posts. The amplifier is conne« 
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R1—240 000 ohms 

R2—130.000 ohms 

R3—75, 000 ohms 
180,000 ohms 
110.000 ohm 
62,000 ohm 


R7—120,000 ohms 
R8B—62 000 ohms 
RI—36 000 ohms 
RiIO—S! ohms 
Ri i~—I50 ohms 


R12—240 ohm 


SELECTOR -- 


; 


ridge 


Fig. 1 


euit of the Sig- 
nal Padder. 


you use by checking them with 


3, 4—binding posts 


2 pc 


oles 


banana plugs 
9 positions (Mal 


equivalent) 


TEST 


INSTRUMENTS 


plate (Mallory 459 
2% x2'/4x I n 


dware 


wort units y e sh P , ns 
v € neo 


Test setup for feeding very small test 


Additional pads 


add anothe) 


! numbe 
ve find this 
W (1 
10°) where 
equal to 1 m\ For exam} 
and duplicate the output 


OUTPUT 
4 
a —>— 
Z MATCHED 


Fig. 2—Basic L-pad arrangement. 
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voltages lo 


nd binding- 





ELECTRONICS COVER FEATURE 


Naval Electronic 
Warfare Simulator 
brings atomic-age 
techniques to 
traditional wear 


games 


By D. C. REDGRAVE* 


The master plot screen on which the game is played. 
L mpires—in foreground—monitor the play and evaluate results. 


WAR game 


General description 
The NEWS 


P 
formation, 
» the percentage « 
tiveness rema ning at 
the command centers 
that of the admiral, who ha 
0,000 d , are onfronted t] force (his flagship) and d 


through communicat 


2,000 a new ituation requiring ¢ ( est action 
mate and new decisions command centers, as would 

dynamic “closed-loop” play it ae 

The um pire area 18 domi1 


equipm real engagement. 
250,000 v amp s, the provides the technique for 
War games. great square master plot 

feet to a side. The movement 


Functional areas 48 forces (24 to a side) are 
The NEWS occupies : ‘ on this screen as shaped, colors 
block long and three stori { ( (green, white or amber) by 48 


an electi 
»f the most 
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Positioning forces 
\ id coordinat system positions 
the NEWS. The simul: 1 
» 4,000 x-co- 
the western 
and into 
ed from 
nate, tor 
depth, 
system 


] 


il ne 
lisplay 
pane ° 

es have facilities to control 
om the screen 
1000 or 

problem 

me; damage 

s such as 

tics, com 

ntelligence- 

mmand centers. 

inication trol room sets 
required 
: e commanders. It also contains 
facilities for leaking communications 
from one of the opposing sides to the 
other when the umpires detect viola- 


50 


patches network as 


T & UNUSABLE 
Rat WARNING 


“"E/W MANUAL SET KNOBS 


Fig. 2 Navigational 


computer, front 
panel. 


rl 

1e } na 

which appei 
the contr« 


time and 


RQ 


speed. The room 
the damage computer and vat 
tronic and 

nents of the maneuver and dis} 
the communications subsysten 


equipment 


electromechanical 


Navigational computer 
When a 


maneuvers his force 


commande! IT 
cente 


g the course and 


ing l speed d 
remotely transmitting a sig? 
of the navigational comput 
cover picture). The compute 
the course and 
generating 
from the course and spe 
that the 
r the f 


speed of his 


rectangular coordi 


(polar voltages) 


of a fores I an) i 
sizes and 


speeds 


plot Sc! n 
Speed is set in—eithe 
, 


> 1oOo¢ 
front o (Fig 
motely from the parent comn 


the computer 


1 speed switch. (Fig 
P the compute} 
rvice., ) The spee 
in the direct 
fied by the switch to increase 
the speed setting. T! 


tel by 
view of opened 
tion oO S¢ 


moto! 


otates 
crease 


shaft rotation transn 


ngle of a shaf 

The output f the spec 
exactly ynal to the 
setting controlled by the spe« 
This output is applied to tl 
terminals of the sine-cosine 


proportK 


One of the 20 command centers. Officer in left background 
adjusts course dial and altitude level; officer in foreground is probing 
radar pip and reporting results to superior by radiophone. 
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transformer in which the angle be- 
primary and secondary 
is continuously adjustable. It resembles 


induction 


tween windings 


motor 
right 


wound-rotor 
vith two stator windings at 
angles to each other. The speed voltage 
FE is fed into the stator winding and the 

tor dial, 


tates 


small 


shaft, geared to the cours 
through an angle @ in accord- 
» with course information. 
The output of the resolve. 
rectangular (x and y) 
yportional to the speed and course. 
(The } to E 
ne @ and the y-coordinate voltage E 
equal to E cosine 6. These coordinate 
after suitable amplification, 
ied to one of the optical pro- 
a shaped image 

on 


is, then, 
voltages 


‘ 
vo 


+ 


x coordina é k is equal 


itages 
e appl 
ectors, which displays 
ng that 
reen. The p ojector unit (contain- 
the lamp and reflector) of the 
ptical supported by a 
in a pivot support and 
the x and y_ synchro 
The heading of the 
image—as distinct from the 
controlled by a separate 
from the computer 
mation, 


epresent particular force 


projecto1 is 
bal mounted 
sitioned by 
itage input. 
haped 
~OsItiONn is 
vnchro voltage 
vurse infor 
on to positioning the 
ree on een, each 


of othe 


image 
com- 

out- 
readings 


the sc 
a number 
luding digital counte 
command cent (also 

its own front 
yn used in 

ot own-force position 
The course 
fur? shed to 


d the dam- 


as 


pane 1) 

the com- 
purposes. 

speed rmation is 

the radar d play system al 

V¢ compute .. 

The 


rt} 
ef 


igational computers have 
control functions that 
and m¢ 


nai 
auxiliary 
mnvenience 


vide greate c 


flexibility in p 


I Rapid fraverse 


ogramming and opera- 
the fi 


enables yrce 


mtrolled by the computer to be slewed 
SS any ocean size before 


Tran mis 


the 


fa game. 
rapid rotation of 

‘al trar 
permit meshing the change g 


, 
ids. Position 7 


mission input 


ontrolled operation 
he position of one 
another (such as 

the deck of a cai 

s missile in a submarine). With 

it is possible to slave three 

to three 


rier or a 


feature 
ces to one master force, or 
rent 


ones, 


Damage computer subsystem 

The the 
equipment from an elect 
Unfortunately, its 
j 


, 
damage computer 1s 


tandpoint. \ 
ymplexity prevents its being d 
n detail here. This 
s due only to the difficulty of describing 
subsystem is possibly the 
mportant of the NEWS, 
vuld be worth an article in 
The 
mplexity from 
1. Not all the 


that diagram will be menti 


partial treatment 
t the 
feature 
well 
rough idea 
flow 


get a 
the 


components 


eader cat 


shown 


yned, and 


1960 


N/S COUNTER 
OCEAN "A" TRANS 
E/W COUNTER 


B 
OCEAN"B”’ 
TRANS 
RESOLVER 
iX COURSE 
SYNCRO 
36X COURSE 
SYNCHRO 
RELAY 
BANK 
RATE @ 
TOR QUE 
AMPL 





diagram, 


those that are must in most 
scussed in terms of 
without attempting to explain 


function 


what 
perform thei 
One of the 


computel IS a sequen 


features of 
tial 
ymewhat 
exchange stepping swi 
sists of 193 vertical 
and test circuit) of 14 
tacts each, all a 
of a circ 


sweep 


yne 
rows (192 
one 
ranged 
ilar tub. 
ss the 
tacts of each vertical row once 
Another portion of the 
consists of a bank of 2,000 
grouped in 20 horizontal 
pots each. 
To simplify the 
ameters, the 192 
each of the 48 
} 


possible 


riphery 


brushes ac} 


required 
pa 
fo. 


oa 


weapons 
force Ss) 
> 


ZU We apon 


issiles, t 


the 48 


as 5-inch guns, n 


depth charges) and 


ows 


ELECTRONICS 


td 


(cs 


of 


~~ s  N 
ory 


E/W OUTPUT 
HELIPOT 
SERVO PWR 
SUPPLY 


Fig. 3—Side view of computer. Some components 


mentioned in text are on the opposite side. 


resembles a magnif 


a second 
comput 
Hel 


of 


turn 


grouped into a possible 20 targ 


(such as destroyer, 
submarine). 


To follow the ope ration of 


cruiser, 
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the gate is open is determined 

height of the jit probability D 

to 80 volts) as determined by 
the gate is open long 


ee noise pulses to get 


pulse is generated. E 
f the 1 SE generatol ¢ 
andomization of hit pi 
inder human control. 
If a hit resolver gate 


ved, l damage 


The sequential I olver. Each damage 


switch that 
samples all 
weapons once 
each second, 


lighted on the weapon target status When the commander of W! 
boards (matrix) in the umpire area to 25 presses his firing button, t 
let the umpires know what target the are sent out. One rings ar 
weapon has engaged. Five of the po- attack” gong and lights an 
tentiometers, those 84 Fol for Green Force 1 fo 
weapon 25C against target F i also causes the steady 

the 2,000-pot bank are con t th 25C in the umpire a) 
sequential switch and their is 25 seconds, informing the 
sampled once per second for calculation firing has commenced. 
of the hit probability and damage per The other pulse is 
hit. All this flow of information takes the sequential switch t 
place even though the weapon does not where it triggers a xg 
fire at the target. But unle he weapon noise generated in the 
fires, there is no output from the hit trying to feed pulses 
resolver and damage resolver. through this gate. The 


[___ SEQUENTIAL 
[ASSOCIATED EQUIPMENT =| = HANNE : 


SYN v RCE 2 


ANALOG DATA SELECTOR) 
STORAGE GROUP 


48 
> 


ACQUISITION] ” 
SwiTcrH 
ASSEMBLY 


~ 
R . . ASSOCIATEC 
ASSOCIATE ih. sms | | |EQUIPMENT 
EQUIPMEN our . 


WEAPON FIRE 
CONTROL PANEL 


EMB 


Fig. 4—The damage computer. Simplified schematic and 
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be routed to the correct target. The 
c incidence again used. The 
damage pulses are routed to all tubes 
distributor but there is 
them until another 

This is a 30-volt 


from the 


gate 1S 


in the damage 
no output from 


pulse is received. 


ilse P38 fed 
of the 


vertical row 
sequential switch for (in ou 
example, 25C) the weapon to the acqui 
sition switch assembly. The acquisition 
itch for pointed at 
the tube in the 

Force l s gated. The 

age pulses then feed 
to the vehicle effectiveness remait 
converter (VERC). In the VER‘ 


, 
damage 


weapon 25( is 


through this 


pulses are ecorae 


counters and th 


causes, for exan 
resolve 
will give 


effect 


E PULSE 
ORAGE 


-_ 


- ~+ 


damage 


indicator, effectiveness remaining indi 
ators in the target command center, 
umpire area and the force 
istics panel in the control room. 

If the target damage equals or ex- 
100% (effectiveness 
zero), additional outputs from the 
VERC indicate to the umpires that the 
been killed and also p 
killed from doing 


character- 


ceer remaining is 


force has event 
the force 
firing. 
Another 
puter, 
mitting the firing forces 
registered a hit. 


feature of 


one not alway 


cidence gate is 


igain employed. The 


generated in the hi es 
line and fed t 
hit indication driver g 


(P4) 


pulse 


on one 


synchronizing pulse 


e +} 
of the 


sequentia 
e vertical row to 
the hit ndication 
xample », Weapo!l 
onnected to the t 
is made, a p 
h (manual'y 
indicator to the e« 
permitted, the comn 
knows when he hi: 
While the dis 
computel } 
yrds, the actua 
ge assessment 
one weapo! 
econds. The 


AMAGE RESOLVER 


BETw 


flow diagram for hit computation and damage assessment. 
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Combined Pacemaker and 
external Defibrillator: 


Two electronic instruments prom- 


to help vou ] lonae ) hu 


l 
ir heart 


pind 


By DR. BERNARD S. POST * 
EDICAL ¢ 


al 


Cardiac Pacemaker, Mo 
and Electrocardioscope i 


tissue constricts tne 
in the heart. Wher 
the impulse wi 
mal contraction cycle 
insufficient contractior 
minute This causes a 
of food and oxy 
sult in death. In the 
time to supply the 
artificial Pacemake1 
the nerve tissue’ 
cycle of impulses 
beating properly. 
available, can also | ist ma patient ventric! 


who may have died sudder , ( pressed 
hoc k, } é 


or during surgical proce 

promptly, normal heart ! ay be with a 

re-established. will sometimes stop the 
There are other diseases wl t pletely, after which the P 

the human heart by settir p a period applied. Or the heart may 

of wild, asynchronous contractions of out of fibrillation and mad 
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Pacemaker circuit 

ig. 

iker circult! 
ent s contro 

Y switch (S 
panel. All pov 
FF position 

e activate 

e output 

cle These are 
positior With the 
rANDBY, the POWER 
[The PULSE INDICATOR 
e ON position and 

irs. This make 

for each pul 


consist 


AUDIO 
AMPLIFIER 


STANDARD 
2 OR 3 STAGE 
GNAL PUSH -PULL 
FROM AMPLIFIER 
PATIENT 


ALARM DEVICE & 
TRIGGERING 
RELAY C 


TART PACEMAKER 


a 


Fig. 2 — Typical Pacemaker unit: 
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LEFT AURICLE 


PULMONARY VEINS FROM LUNGS TO HEART 
A-V NODE 


DEOXYGE NATED BLOOD FROM BODY 


OXYGENATED 


The human heart: a—schematic drawing; b—block 


diagram—hydraulic analogy to demonstrate force-pump action 
nium rectifier. They are used ir 
entional half-wave rectifier supply 
at delivers approximately 
Ripple is filtered by R6 and ¢ 
The pulse is produced by the 
scillator pulse generato1 
Vl and associated circuit 


w it works: Assume that (¢ 


harged in such a manne} 


| 
is 


negative with respect to g 
this potential is large enoug 
it off and no plate current 
V1’s grid potential will then rise 
ward the voltage dictated by the 
ng of the HEART RATE control (R2 
C2 and C3 charge through R2, 
At some point ir 
V1 will start dray 
which will flow tl 
T2. This current 
Li the uppe1 
» diagram. This in tur 
to go even more po 
even more current to flo. 
regenerative action take 
ery rapidly and the current 
V1 increases to 


saturatior 
Now there can be no f 
ivent flow through 


of T2’s winding. 





*- BALANCE 


| ; 
POWER 
~ 


I7VAC 


1A ° O° 
~ oo 


a—block diagram of monitor system to 


start the Pacemaker automatically when it is needed; b—schematic diagram. 
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gram. The scope has a writing rate 0 The audible signal of each 
1 inch per second and : swee} immediately indicates any abr 
time of 3 seconds. Elect rical i making it unnecessary to 
struments do not d irb th peration scope constantly. This has it 
of this instrument. The typical wai advantage in the operating ro 
form picked up from cardiac output 1s heart should stop or slow 

shown in Fig. ¢ 


3 alarm will immediately g 
The heart’s contracti al continuous 800-cycle tone (1 
and controlled by nerve impul whi sound when the time interv: 
arise within the heart itself any two heartbeats exce¢ 

impulses stream through th t, tl set by the systole (interv: 
leave the tissue through which 1 the instrument. This tim 
pass momentarily electronegatiy varied from 1 to 10 secor 


Fig. 3—Typical  electrocardiograph e 
respect to the rest of th a and beats) per minute. Wher 


waveform—one cycle. 
body. The resultant Liftin of : sounds, the pacemaker s¢ 
electronegative area wi ag gized rh a relay t 
' the nerve impul titute l ns to produce 
te electrical cu e! | 


produces the waveform 


This wave is referred 


repolarization 
The letters P, 
trary names give! 
heart-contra¢ 
the ae 
depolari 
initial nega 
ventricular dep 
cedes the R-wave, 
positive deflectior 
depolarization. 5 is 
tive deflection of 
zation. This does n 
statement concerning Vave é n diamete 
lat Is not a ent al v he { permanent 
it usually 
this reason, refe 
tial negative deflect 
considered to be the 
the ventricular mu 
repolarization wave 
muscle is also 
is referred to as the 
it is rarely seen in 
irdiographic examina 
The QRS complex 
the ventricular contr: 
amplified by the monits 
electrical activity is 
QRS is converted 
sharp audible not 
de 
The 


a poter tiome 





compone nt 


t 


Reading heart action 
) er 
picked 
trodes, an 
electrocardi 
played on 
scope tube 


toring ol 
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OME—or maybe a 
our future 


deal—of 
may be 
by one of th? uncon 
ventional means shown on this 
This the theme of a recent 
demonstration at the Westinghouse Re 


search Laboratories. 


great 
electric power 
generated 


page. was 


sasically, it was pointed the 
new—their application to 
oduction is. The fuel cell dates 
Humphrey Davy in 1802, 

y to Seebeck in 1821, 

1 thermionic effects to Edison in 1878 
nagnetohydrodynamics to Farad: 


lay 


out, 


are not 


that were demonstrated 

‘urrent potentials 

fraction of a volt to 

and powe1 from 0.2 

kilowatts. 
esent all 

and 


are highly exper 


electricity p vd iced by 
stly 
But 


generators may be 


far more c than by con 
methods. 
of thes« 
for certain applications, 
n which 


even now one 


SUC h 
noise or vibration 
lerated, or for use it 


t remote 
(the Russians 11 a kerosene 
| thermoelectric 

» a radio in remote 
1 few years 
available 


te chnique . 


owe! 
these 
th possibly 


initial e¢ 


In the fuel cell at A, carbon and oxygen 
or air are consumed in a high-tempera- 
ture furnace (about 800°C) to produce 
Such cells may be capable 
of producing 2 kw per cubic foot of cell 
(exeluding surrounding 
the thermionic 
uum-tube cathode 
temperature emits 
collected at the 


electricity. 


furnace). In 
(B), a 
(filament) at 
electrons which 
anode and do 


converter vac- 
high 

are 
useful 
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FOUR NEW 
SOURCES OF 


work 


passing through a load to the 
cathode. 


This unit produced small 
amounts of power at 3-volts—lit a pilot 
lamp brightly and turned a 
The tube is a “soft” type, 
cesium gas. 


fan. 
containing 


tiny 


This magnetohydrodynamic generator 
RADIO-ELECTRONICS, January. 
1960, page 8) blasts ionized gas through 
a magnetic field at velocities from 1,000 


(see 





to 2,000 miles per hour to generate cur- 
rent, The own (C) 
duce s about l watt ger 


generato | pro- 
unit dem- 
onstrated at the e was 
ot 5 kw 
generator at D fa 
ber of 


capable 
outpu I thermoelectric 
large num- 
thermoce propane 
100 


unit : | by 


gas 
watts. A 
nuclear 


for heating. It 
1 .000-watt 


fuel—is under 
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at the 1960 
IRE CONVENTION 


gineers’ mee ting and show held in 
March 1960, brings out 


val ideas and novel gadgets 


Va 


The Ear Is Not Fooled (Much) Experiments show t sou idd neering Show w \ 
ion of realisn tuner in a car steering 


: greatly to the illu 
of experiments A Each track is 40 mils wide hibited as an experimenta 
were given the oppo ' The tape is wou it Hughes Aircraft ( 
| I voltage-variabl 


ble cap 


various types » Sy tridges approxima 
described square and 5/16 
Gener: saath ~ tape plays 64 minutes 
wound in 20 seconds 
ous types of st o and partia stated that Zenith ir 
fuding regular stereo 8) and Grundig in Ger 
. Ie, market the equipment 
Sy stems with n 1% ,» ana The CBS instrument 
single-cabinet  steret ystems, W the only tape change 
used in the experiment ug the near future. An 
nothing startling oth _ was described to the 
periments, many high-fidelity all Marvin Camras, who 
cionados had the ir previou pinions largely responsible f 
confirmed ne usteners ; s day magnetic reco 
MNOUBIY ; : ' true Camras’ changer is to 
with existing tape 
players, only a take 
ball detent in the h 
50c) would be 
Camras. Inexpens 
modify the same 


automatic operat the receiver. Pushbutton 


applicable to al mounted in the cente1 
modes of operati whet select 
elf may 
piace (wne ‘ l 
Human Body a Broadcaster? ae eae 
< 'y ‘ ICT) CA rec] 
Muscles of the huma ody ‘ desired locatior 
radio-frequen \ na 
the IRE we . 
aaah seit ‘Weietisnaion 4 Ultrasonics Measures 
high as 150 ke have been detected, Liquid Flow 
but higher-frequency 1 ition Ly - 
. [wo pape 
exist nt 
ventio 
According to D [ t 
Electronics, one 
the paper presente 1 
vention, signals 
muscles in action, 
the chest while inha 
were sent out during 
though they continued 
inhaled and held his bi 
interesting feature is that ) f 
. - a pipe 
the smaller muscl of the od 
. . site Side 
transmit stronger signi: né arg 4 
have traveied i 


er ones. Thus, exceptior ; ng flowing liquid than in a 
. : anne 4 the length of the path w 
of the little finger. The onl) ‘ I ‘ 
; with the speed of liquid 
the body that does not transmit . P ‘ 
an te . : measuring the time requ 
nals, Dr. Volkers found, is t ; ; 
. signais to return measu 


¢ 
ror 


signals are sent out 


the 4 


The signals are in the rm of ul fow. One of the pan 
spikes. by Miller, Richardson 

e ° of Raytheon, discusses 
Varicaps Tune Auto Radio river flow; the other, by 
One of the few new Welkowitz of Gulto1 
that appeared at the measurement of flow in pipe 
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Oda Va OC) 
STAMP 


/\MPLIFIER 


, 


Microminiature unit is a complete 
By EDWIN BOHR 


?-fransistor amplifie } 


Resisto 


embly 
mplicity 
cially availab 
a nome built 
iit ] errs | 


gz) 
Fig. 1 gi 
ind output in peda 
mal gain, it 1,000 ohms. Maximu 
simple and gi nto the earphor 
eduction 
nput-stas 


Earphone 
Earphone voltag 


\ 


r 
re mn 


2N207,-A,-B 


me, 


— a— 
RI—3 300 ohms, 1/10 watt (Allen-Bradley, Ohmite) C—2 uf 
R2—2 700 ohms. 1/10 watt (Allen-Bradley, Ohmite) 
R3—see text, |/10 watt (Allen-Bradley, Ohmite) 
R4—pot 5,000 ohms, with spst switch 


Fig. l-a iit of the 3-stage 
6 volts, miniature electroly amplifies input ar- 
BATT—1 34 volts (Mallory RM-400R, RM-40IR or oupling from 
equivalent) 
MIKE—Shure MC-I or equivalent crystal de w similar 
1960 


rnate 
rangement 


a 
source. 
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— 
o. 8. 


‘2-3 





Fig. 2-a—Parts layout on the 
printed circuit board; b—wiring 
side of board shown approxi- 
mately twice actual size. 


stalled, it is a good 
V3’s collector 


+ 


voltage 
approximately 0.8 

When transistors 

vapped, even thoug 


Same type, R3’s va 


ra-low m 
selected low 
A’s should be 
stages. Howeve 
Ve V-iow-noise unit 


atisfactory for most 


Operating notes 
The amplifier’s 


mstant 


RM-400R 
it 40 } 


] 


Power Amplifier for 


AC-DC Sets 


50—400 volts at me 
— rittl insulation and 
rewinding 
volt 
1619 
econ 
of those 
tube runs 


oUe.) operation without running 


Cause 


(volts) 
Pwr 


Screen 


S00 
amplifier 
is built into ; 
incorporate 
coupling to the 
I ish-pull output 
obsolete radio is 
to input transformer for ponse a large pows 
The receiver’s voice-coil winding ability. Either half or all o 
connected to the voice-coil winding 
the input transformer. This couple 
audio but isolates the amplifier f) 


tapped low-voltage winding 
for best impedance match 
No claim is made that th 
fidelity amplifier, but it doe 
‘ quality. The highs are brill 
is strong, and the amplifier 
heavy-duty 12-inch speaker to 
driven into the region of class-AB where the windows rattle 


the ac—de set as long as the input tra 

former is left floating. Also, since tl 
de resistance of the input transformer’ 
grid winding is low, the amplifier can bs 
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your ows PREAMP 


By NORMAN H. CROWHURST* 


AVING 
point 


General circuit pla 
Assume ve vant 


such 
287,000, 
need equal 
oduce 20-d 
control 
imilar loss. T] 
of about 69 
gin over the 
(1 mv in to 
tallic casing, preferably spare half fo 
is provides integrat put (Fig. 1). 
all the low-level stages From this 
necessity for shielding approximate 
eads. The latter practi as in Fig. 1 
ilty with high-frequency the sequence 


implifie: ild : 1 f we could 


esponse ause shielded leads intro fi st stage will give a gain (in nd Power 
Luce xtr: capacitance to ground, figures) of 60, producing 60 mv at the 

plate. If we put the equalization in at 

this point, it will reduce the level 


supplie 


*Au 


12AX7 


“2v 
270K 
’ UME | CONTROL [au ae 
Preliminary [ - _ (20 0B LOUDNESS 
iring; first the T LOSS) 
eral tube plan is 
laid out and prospec- 
tive signal levels at 
various points filled 
in, 
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SEE TEXT 
ON SEL RECTS 


ADJUST 
RESISTOR 
TO GET NOT 
MORE THAN 24V 


l00pt/25V 


Fig. 2—Ac heaters may cause hum 
problems; this de heater supply solves 
them. 


SEE TEXT ON 
HV TRANS & 
SEL RECTS 


4—RBasic low-frequency section 
the equalizer circuit. 


fre m 


with the aid of : f { tic vide the right plate voltag 
capacitor t supply point. Each tube take 
(according to the tube maz 
ectifie will give about 200 
The dropping resisto ist be ‘ the 10-zf elect ytic. Allowing 
fully adjuste d to avoid burnir out th drop in the feed to the cat} 
heaters. 6,000 ohms. A f 


and a 
voltage 
tube heaters. 


necessary 


000 ohms to the first stage 


The feed 


56,000 oh 


Start with a ilue at equires 


obviously too lar ore 
1 


Ow! unt \ 1 get . about 


work you! 
volts or a 


way < 
little 
wrong side of 24 
blow the tubes. 


200 voits 


less 


Equalization 
Now for tl 
we want 
the RIAA « 


100 eveles an 


3,300-ohm cat! 
correct bias f¢ ea 
maximum gait 
electrolytic 
unit 1s sat 
For the 
with a 500-1 
rated at 20 
selenium rectifiers fee 
capacitances filte 
smooth 
To m 


caused by the comn 


nimize 


cathode-followe 
the first 
stages have 


stage 


point as shown 
that any comm 
supply will al 
back. This can 
imum-gain 
volume c 

set at 


The resistors 


maximum. 


120,000 ohn 
modified to 
point in each 
the bottom-end 
220,000 ohms. 

To get the boost 
the turnove point sh 
RIAA. Fo 
reactance at 500 cycles, 
uf. For the European 78, 
pacitor with a 120,000-ohm re 


This 


cycles for the 


250 cycles. requires .005 
Fig. 5 — Low- fre- 
quency equalizer 
with click suppress- 
ing resistors added. 


| “aS 

“| 3-GANG SW- 
|-RIAA 2-FFRR 
3-EUR 78 
4-HIGH LEVEL 


6— The com- 
plete equalizer and 
input switching ar- 
rangement, 


Fig. 
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7025 


HIGH LEVEL INPUT 270K 


ee 
003 \LOUDNESS 
4 


Fig. 8—Details of loud- 


ness control circuit 


Fig. 7—Figuring out the 
tone control circuit values. 
fT we need a capacit l esistance, 
ae of the v 


tance at 7 } ‘ 
vne! this is 


UUU-OnmMm reac 

equires .001 uf The ci so f: 

hown in Fig »*hms from the bott 

As ; ) aution ag: tching esistance of 150,000 
Vill irce resistance, 

ned on, i iume contro! I 

betweer ‘ } cuit (Fig. 7), 

| 150,000 ohms an 

ttom position, 

show! } y It should have 

\ give the corre 

, 


of the er 
r icle on tl 


RIAA requiré apa t 
100,000-ohn i in it \ little luxu 

. l preset potention 

the ff : eed ; evel input, 

» 000-oh . i " C ‘ } t so progran 
hn istically alter 


capacitan 
iclance 
negohm, and 
0 O00 ohms, 
vensatior 


| 
iffected by th 
ne bass-boos 
eactance 
UU) cycles, 
Volume and tone controls olloft ¢: ( 
To satisfy the yading eX ement 0) wef. The BASS cont 
nd stage, a 00,000-oh1 5 megohms a 

should be d. T If more control is requin 

value to se 1 ay give bette esul 

sa the risk of putting too much 

of the th 


+ 


the second ange al 
! ive, n the grid circuit 


. esistance of the ynd a 
looking back from the t d of } High-frequency ro 
control, is somewhat less than itor with a 120,000-ohm re: 
while maximum 2,000 cycles. A 


lloff needs a 
olume at 
620-nuf unit about 


100,000 onms 


EQUALIZATION POSITIONS - 
I-RIAA 2-FFRR 


3-EUR 78 
4-HIGH LEVEL INPUT 


9—The complete preamp circuit 
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ince (or impedance) is 600 


I Wii bass 
00 cye 


~ Night Switch 


for 


the 


efe rably 


no 


i 


e 


‘ 


lectro- 


ground 


metallic case 


it. As 
audio lea 


pays to keep 
’s al idea to ri 


a good 


assis 


ad, 


isolate 


onnect 


i=K 


By RICHARD G. BEMIS 


relay, a 
volt neon 
photos) 
mnecté 
yr when 


mounted 
The 
ith the 


(see 
relay’s coil is ¢ 


turntable mot 


The completed unit makes a neat little 
package. 

the AUTO position. 

this relay has no 

the 105-150 


motor circuit. (The mode 


Jsing 
volts, ind 


off 


effects on 


author is Garrard model 
relay passes ac lit 
lifier through ontact 
energized position. Aft 


has played, the automa 


e powe 


its «¢ 


turntable moto. 


stops 


which opens, 
amplifie 


pilot 


the relay, 
to the 
neon 
the 

cireuit and is on when the 
gized in the AUTO 
NORMAL position the pilot 

A 220,000-ohm resistor (R 
rent limiter for the lamp ce 


There must 


current 
The 


across 


rht 


ilg 


alternate amp 


positi 


be a common 


All parts are mounted to the unit's front 
panel. 
itch 


Keep 


night sw an 


wing 


vhen the 


R-—220 000 ohms 2 watt 
Ji, 2—ac sockets 
RY—6 volts, spdt 
S—spdt toggle 

Pilot-light assembly with 
4x4x2 in 


female 


NES! neon 


Case hes 

Cireuit of the simple night switch 
the 
to Al 


when 
MAI 


SW 
the soun 


aot 
react 


able 
operational « 
of the dpdt sw 
tem is turned 

the night switch 

place the switch in the NORMA 
bef the | 


vefore restarting 
Pleasant 


reco 
next morning 
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HEATHKIT aa-50 *79.95 
New hi-fi stereo features! 
25/25 watt stereo amplifier kit 
In one handsome package, you g: stereo power 


and control, with a host of deluxe features. Hi-fi rated 


at 25 watts per stereo channel (50 watts mono), this new 
Heathkit design includes channel] separation control; 
new mixed center speaker output; stereo reverse and 
balance controls; separate tone controls for each channel 
with ganged volume controls, and switch-selected 
inputs for each channel. Ease of assembly is assured by 
two circuit boards, minimizing the | bility of wiring 


errors. Adjustment of individual channel controls gives 


a pseudo-stereo effect to even honic program 
material. 30 lbs 


Now is the time to build marine equipment 
and Heath brings you a new 
3-band direction finder kit 
Featuring a nine-transistor hlight battery 
power supply ri assem! ' 1 tuning sec- 
tion . . . three ban beac 1autical, broad- 
cast, and marine-telephone a new “sense”’ 
antenna system tha i inates iguity in bear 
ings . . . this beautiful ly styl sistant, rugged 
instrument is an incomparal s low Heathki' 
price. 13 Ibs. 

MONEY-BACK GUARANTEE 

Heath Company unconditionally gua s that each Heathkit“ 


product assembied in accordance t r easy-to-understand 


instruction manual must meet our | ‘ 1 specifications for 
F performance or your purchase price wil! t heerfully refunded 
@ Build now for summer fun & enjoyment 





HEATHKIT’ GIVES YOU MORE IN THESE TEN WAYS: 


. Building a Heathkit is easy—Check-by-step instruction 
manuals make it virtually impossible for you to fail. 

. Building a Heathkit is quick—No complicated, technical 
jargon for you to decipher; at most, a Heathkit takes only a 
few evenings to assemble. 

. Building a Heathkit is economical—Mass production and 
purchasing economies are passed directly along to you, 
our customers. 

. Building a Heathkit is educational—As you build, you 
learn... more about electronics, more about the component 
units and when and where to add them. 

. Building a Heathkit is fun—Nothing quite equals the sense 
of achievement you receive when you successfully complete 
a Heathkit unit and “‘tune-in” for the first time. 


6. Your Heathkit is Guaranteed—Every Heathkit unit is guar- 


anteed to meet advertised performance specifications 
or your money will be cheerfully refunded. 


. Your Heathkit is available on Convenient Credit—Our 


time payment plan makes it possible for you to order now 
..» pay later. 


. Your Heathkit is Tops in'Quality—The very finest in el 


tronic equipment comes to you in kit form from the Heath 
Company. 


. Heathkit Dealers can Serve you Locally—Carefu 


lected Heathkit representatives are available in most |< 


. Heathkit Serviceis Customer Service—Our staff 


nical experts is always ready to answer your quest 
help you if you have any difficulty. 


For boatsman, fisherman or skindiver 

a new, low-cost, depth sounder kit 

Completely transistorized, this invaluable ma- 
rine accessory enables you to detect submerged 
objects and their depth as well as to gauge the 
depth of the water and the nature of the bottom 
from 0 to 100 feet. Self-contained power supply 
uses 6 standard flashlight cells and 1 long-life 
9 V. battery. Attractively styled, two-tone 
marine-green cabinet uses ‘‘tongue and groove” 
joints for splash protection; all metal parts 
treated to resist corrosion. Transducer may be 
mounted permanently through hull or tempo- 


rarily outboard. 10 lbs. HEATHKIT EK-1i $19.95 


A wonderful addition to the “ham shack” 
two new 6 and 10 meter transceiver kits 
They’re combination transmitters, designed for 
crystal control, and variable tuned receivers 
operating on the 6 and 10 meter amateur bands 
50 to 54 me from HW-29 and 28 to 29.7 me for 
HW-19) in either fixed or mobile installations 
Highly sensitive superregenerative receivers pull 
in signais as low as 1 microvolt; low power out- 
put is more than adequate for “‘local’’ net oper- 
ation. Other features include: built-in RF trap 
on 10 meter version to minimize TVI; adjust- 
vA able link coupling on 6 meter version; built-in 
amplifier metering jack and “‘press-to-talk’’ 
HEATHKIT HW-19 ‘39 95 switch with “transmit” and “hold” positions 
(Tem BMoter) " Can be used in ham shack or as compact mo- 


abe Sister’ HW-29 $39 955 bile rigs. Not for Citizens Band use. 10 Ibs 


HEATHKIT ApD-10 *33.95 


Be 


HEATHKIT AA-20 *34.95 


Wherever you are . . . wherever you go 

you can carry your music with you 

6-transistor portable radio kit 

Assembled in only a few hours, both of these 

models incorporate superior design features that 

will give you portable listening enjoyment day 

after day. Vernier tuning control gives smooth, 

easily-separated station tuning. Large 4” x 6” 

PM speaker with heavy magnet provides “big 

set”’ richness of tone. Operates on standard size 

“D” flashlight batteries. Six Texas Instrument 
HEATHKIT xR-2L *34.95 transistors. 

XR-2t. (simulated leather and plastic) 7 Ibs 


HEATHKIT xR-2P *29.95 xr-ep (high-impact plastic) 6 lbs. HEATHEIT aa-30 *45.95 





FREE 
KK ATALOG! 


ORDERING INSTRUCTIONS + ® ‘ 
Fill out the order blank below, giving us your name and address in the space HEATHKIT stere 
provided at right. Include charges for parcel post according to weights an 
shown. Express orders are shipped delivery charges collect. All prices 
F.O.B. Benton Harbor, Mich. A 20% deposit is required on all C.O.D. orders. EEE, # subsidiary 
Prices subject to change without notice. | DAYSTROM 
et 





HEATH COMPANY 


Plea € é 











Parcel Post 





Learn more about the wonderful world Outstanding professional quality 
of electronics! Educational kit . , mutual conduction tube tester kit 

Teaches, as you build, the basic “‘yardsticks”’ of ; An impressive list of electron 
electronics—opens up many fascinating areas 8 ss features make this tube tester one of the finest 
of study for youngsters and adults alike. At less = values in the industry. Tests Gm (amplifiers 
than the cost of a few textbooks on the subject, from 0-24,000 micromhos, Emission, Leakage, 
here’s a complete basic electricity course result- Grid current (14 microampere sensitivity), Volt- 
ing in a volt-ohm-milliammeter of a thousand- age regulators (Built-in Variable DC Power 
and-one uses. See the practical results of what Supply), low power thyratron and eye tubes 
you are learning—the EK-1 is first in a series = Features 300, 450 and 600 ma constant current 
of educational kits prepared by Heath. 4 lbs. nt d heater supplies, Life test, Hybrid tube test, 
built-in switch operated calibration circuit 
Large easy-to-read mete nstant tension free 
HEATHKIT TT-1 rolling roll chart mechar Includes 7 wiring 


harnesses. Assembly skill of technician or higher 


Here it is! A new : $134.95 recommended. Assembl) me, 40 hours aver- 

manual stereo record player kit age. Black leatherett« vith white trim, 

Made by famous Garrard of England, the AD-10 nylon feet, removable 

is a compact 4-speed player designed to provide 

trouble-free performance with low rumble, flut- 

ter and wow figures. Rubber matted heavy 

turntable is shock-mounted, and idler wheels 

retract, when turned off, to prevent flat spots. 

Powered by line-filtered, four-pole induction Start the day . . . spend the day . 

motor at 16, 334, 45 and 78 rpm. Supplied with with “your cue” transistor clock-radio kit 

Sonotone STA4-SD ceramic stereo turnover Cc ET 9 j Qe oe 

cartridge with .7 mil diamond and 3 mil sap- i high is y po wine pe a sonia a 

phire styli. 10 Ibs. ae penne 2 ~y poh ecg ate 

I GUllE e . y Da 
teries or ordinary g ells. Does every- 

HEATHEIT TOR-2 [MINE You expect | Sopeaticon paar 


It's easy and economical to go stereo with $46.95 °*” H. x 8" W. x use of placement 


] 


mechanical 


anywhere in the | not included 


these two Heathkit “compatibles” — a 
stereo preamp kit (AA-20) a 5 Ibs 

Made for each other, either of these components j 

can be incorporated with your present stereo 

system. The preamplifier (AA-20) features 4 

inputs in each stereo channel and gives you a 

choice of 6 functions. It will accommodate a ; 

magnetic phonograph (RIAA equalized), a crys- : New, all transistor “Mol 

tal or ceramic phonograph, and 2 auxiliary ' general coverage receiver kit 

sources (AM-FM tuners, TV, tape recorders, The ‘Mohican r com 
etc.), and is completely self-powered. 8 Ibs. ¢ munications-ty] t form and first 


Hi-fi rated 14/14 watt stereo power . a ste ite tiene tet 2 eemitiiiee oath. 
amplifier kit (AA-30) +» 4 brated bands to ¢ ir frequencies (in- 
Two 14-watt high fidelity amplifiers, one for cluding 11 meter nd). Powered by 8 
each stereo channel, are packaged in this single, standard size “‘C”’ shlight cells. Built-in 54 
compact, handsomely styled amplifier (AA-30). HEATHKIT GC-1 whip antenna, flywhee ining, tuning meter, 
Ideal for use with the AA-20, any stereo preamp and headphone jac Truly an outstanding re- 
or with a pair of monophonic preamps, it features $99.95 ceiver! Batteries n ncluded. 20 Ibs 
individual amplifier gain controls and speaker 

phase reversal switch. Output terminals ac- 

commodate 4, 8 and 16 ohm speakers. 21 Ibs. HEATH COMPANY Benton Harbor, Michigan 


to use ceraml ers 550 ke t 
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By ROBERT F. SCOTT 


TECHNICAL EDITOR 


nith, Magnavy 


? rrapns and 


Zenith's extended stereo 
Many ‘ Ze! 


STEREE eoees eenetss babs retert 


6 @©6© 


B 


Zenith has extended stereo control (A) on panel of their hi-fi instruments. Clock- 
wise rotation moves indicator from monaural to standard stereo to extended stereo 
(C). Balance control (B) is mounted coaxially with stereo range control. 
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Fig. 1—Simplified circuit of Zenith extended stereo system. 
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channel carries the combined informa- 
tion of both channels and provides good 
monophonic hi-fi reproduction when the 
difference channel is eliminated. The 
difference channel is responsible for 
the separation or spread in stereo 
reproduction. 

The output transformers of the 
L R and L — R power amplifiers are 
connected as a matrix network so the 
information originating in the left 
channel of the source comes out of one 
speaker while that from the right 
channel comes out of the other. The 
stereo effect is controlled by varying 
the magnitude of the R L signal fed 
to the difference amplifier. When no 
sienal is fed to the difference amplifier, 
the system operates monophonically 
with the sum signal appearing in both 
speakers. Standard stereo 1s obtained 
with the control set for equal signals 
fed to the sum and difference amplifiers, 
and extended stereo is obtained when 
the greater signal is fed to the diffe: 
ence channel. 

Fig. 1 is a simplified circuit of the 
Zenith extended-stereo system. Right 
nd left signals from the stereo ca) 
tridge are fed through J1 and J2 t 
the arms of the dual BALANCE cont 
The sections of this control are c 
ected so the genal to the grid f 
of the preamplifiers increases as 
signal to the other decreases 
portion. 

Circuit analysis 

Assume that at a 
stereo source delive 
and minus R (—R) 

Ji and J2, respectively. 1 

inverts the phase of the 
amplifies by a factor A, equal to stag 
gain. If, in this case, stage gain Is 
a +2L signal will appear at the plate 
and at the junction of Cl and C4. 

The plate load for the left preamp 
(Vi-a) consists of R1 and R2 in series 
This network forms a voltage divide 
developing a L voltage at the jun 
tion. This +L signal is tapped off and 
fed through a network consisting of 
C2, R4 and C3 to the grid of V1-b, the 
right preamplifier. 

The incoming R and the L sig 
nals appear as an L R signal o1 
V1-b’s grid. The phase is inverted and 
the amplified signal A(R L) appea 
at the plate and across R6, the STEREO 
control. A portion of this voltage 1s 
tapped off and fed as R L to the 
high end of section R7-a of the LOUD 
NEss control. Here it combines with the 

°L signal from V1-a’s plate to develop 
a sum (R L) signal on V2-a’s grid 

The R L and R L signals o1 
the arms of the LOUDNESS control aré 
amplified by V2-a and V2-b and passed 
through tone controls, a second audio 
amplifier and phase inverter to the 
grids of the push-pull 6BQ5 powe! 
amplifiers. 


The matrix 
The matrix network consists of the 
secondaries of output transformers Tl 
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ceramic cartridge 
was invented 
by Sonotone ..- 











years ago. 





different manufacturers 
have specified Sonotone for... 








models of high-quality 


phonographs. 
Altogether over.-- 











Sonotone Ceramic 
Cartridges have been used 
for original and 
replacement purposes. 
(Nuff said!) 

















Electronic Applications Division, f « C2 
ELMSFORD, NEW YORK 
In Canada, contact Atlas Radio Corp., Ltd Toronto 


Leading makers of fine ceramic cartridges. speakers, microphones, electronic tubes. 
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SIX ~—. 
TRANSISTOR RADIO 


Fun to build . ..a pleasure to hear. No 
dangerous high-voltage . . . it’s battery 
powered. Even a child can hook-up the 
all-transistor circuits. Place it any- 
where ... play it anywhere. Beautiful 
all-wood cabinet and perfect sound 
from full-fidelity 4” Alnico PM Speaker 
enhances any room. 9°x6"x4!4 ". Order 


Model TR-1. Battery not included. ps 


we 


Pd 


Model PP-1 


5 eae 
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3-SPEED 
FOUR TRANSISTOR 


PORTABLE PHONOGRAPH 


Play records ANYWHERE ... and 
learn basic Hi-Fi with easy hook-up 
printed circuits. Plays for approx. 100 
hrs. on 4 flashlight batteries. Full-fi- 
delity speaker, balanced tone-arm, and 
special 5-pole motor insure big sound 
Adaptable for stereo. Plays 7”, 10", or 
12” records at 33 45 and 78 rpm 
All-leather case with hardware. Order 
Model PP-1. Battery not included. 
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Music, news, sports wherever you go 

. and you can build it yourself. Easy 
assembly. No special tools, only solder- 
ing iron, needed. Special 6-transistor 
reflex printed-circuit for long distance J 
tuning. 4” Alnico PM full-volume @ 
speaker. French-stitched tan leather- 
ette case. Size: 64 "x2 "x44". Order 
Model TR-2. Battery not included. 


MONEY BACK GUARANTEE 
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AVAILABLE FROM 
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and T2. The seconda 
ence amplifier’s output t 
center-tapped and the 
to the 
ondary. 
The sum 
Tl’s secondary is it 
the 
secondary and 
the 
Polarities are 
to show this 
the voltage fr 
with the voltage 
and 2 on T2 and we have 
(L R) 2L. This s 
across the left speaker. 
Similarly, T1’s 
with the voltage 
and 3 so we have 
2R applied to 
speaker. These examples 
the STEREO fo 
stereo so signals of equal amp 
fed to the sum and difference am 
Recalling that the difference 
determines the spread or separat 
can control it by varying the signal fed 
to the difference amplifier. Assume that 
for extended stereo, the STEREO contro 
is set the output of the difference 
channel is twice that of the sum char 
nel. Now, the signal in each half of T2’s 
2(L—R). The 
across the lower half of T2 is in series 
opposing with that developed in T1 so 
the signal applied to the right speak« 
is (L+R) 2(L—RB) 3R—L. On 
the other hand, the voltage across the 
upper half of T2 is in series-aiding 
with that from Tl and the 
the left speaker is (L+R) 2(L—R) 
or 3L—R. Thus, the spread of 
stereo effect is determined by the mag 


tap 
ungrounded end 
voltage 

voltage across 
in sé 
volitare across 
indicated <¢ 
relationshi} 
T1 is 


between 


ym 


signal 
opposing 
minals 2 


(L R) 


control is set 


So 


secondary is 


voltage 


or 


voltage on 


the 


The Motorola model SK30 comes 
hogany, blond, and 


im ma 


walnut finishes 


3-channel stereo 
Many n 
and phono packages 


anufacturers 


are 
systems Do not 
three- and 
tems that have been demonst 

In these three 
third or cente 
mixing port 


channel” 


with the 


cont 


four-channe 


tape 
the 
by 


channe] 
channe] 
ons of the left 
a conventional two-c! 
as in 

the | 


The third channel w 
eliminate or minimize 
effect that is he: 
and left speakers 
when the 


middle 
igh 
apart o1 
properly. F 
cycles do not contribute 
the stereo effect so 


facturers use th 


ird W 
¢ 
system Is ! 
requencies below a 
most package 
se frequencic 
while the ste 

maintained by frequencies 

cycles from the right left 
The third channel is obtained 


tronic o1 


center channel 


and 
acoustic mixing. 
With acoustic mixing, the 
tem generally three-way 
in the outputs of the left and 
plifiers. The woofers for the 
nels are placed in the cent 
cabinet while the mid-rang: 
tweeters are the e 
in separate enclos 
effect “wall 


stereo malt! 


uses 


and 
cabinet 


in 

or 

the of a 
effect 

characteristics 

350 cycles f 

mid-range speakers and tweet 
There are several ways of mixing t 


gives 
with the 
the directional 


quencies above 


L and R signals electronically t 
a center channel. The most commo! 
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actual servicing experience, and 


up-to-date wit nd punct 
included $16993 


Tests transistors, t 
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mode! for limited 
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ior your money. 
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Makes complete tube test under the 4 may pate ; $11 
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of the TV set. Tests complete set in 
minutes. Shows your customer the true See Your B&K Distributor or Send for Bulletin $T24 E 
tube condition. Sells more tubes 
right-on-the-spot. Saves costly call- 
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to bridge a woofer between taps on the 
output transformers of the left- and 
ight-channel amplifiers. When multi- 
hannel speaker systems are used for 
outside channels, the woofer is often 
idged across the low-frequency out- 
uts of the right- and left-channel 
ss-over networks. 
Another method is to feed the sum of 
left and right input signals to a 
| amplifier through a low-pass filte1 
feed the individual left- and right 
nnel signals to their respective am- 
fiers through high-pass networks 
Some of Motorola’s phonographs and 
mbinations feature a “three-channel 
eo system with ; parate low-fre 
iency (below 300 cycles) amplifie: 
f« the center channel. Fig. 2 shows 
the circuit of the HS-768 and HS-793 
power amplifier chassis used in the 
SK28, SK29, SK30 and SK31 models. 
All models in this series have : )-inch 
vy ON fe) in the centel char I T ‘ SK 28 
and SK30 have 8-incl 
ge speakers and 5-incl 
ght and left channels. The SK: The Magnavox mode! 1-ST215H. 


inch mid-rangs 
The SK31 


the sum of the sign: n the itand the function switch on the 
‘ d left channels. The L signal 1s ap and ¢ hassis (not sl 
am plifie ire applied di plied to the input of the bas ( nects t ! t- and left-chanr 
inputs of the single-ende channel) amplifier through a 300-cycl The system then functions 


produce a center-chanr ignal it is When used on a mono] 


eft a umplifier low-pass filter composed of C3, pa channel amplifier with elect 
C6. Signals below 300 cycle sadily over at 300 cycles. 
pass through the filter and 
push-pull bass power amplific The Magnavox circuit 
15-inch woofer. Magnavox stereo units 
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Fig. 2 — “Three - channel” 

stereo as used in the Motor- 
1.2K ; ola HS-768 and -793 power 
% t : amplifiers. 
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Fig. 3—Stereo balancing cir- 
cuit and one channel of the 
Magnavox 182-20 and -31 
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Reading Industrial 
Diagrams 


Convert troublesome industrial draw 
ings to electronic terms you 
familiar Don't let the 
ingly confused symbols and circuits 

you. Use the chart 
shows industrial and 
their communications counterparts 
Find out how and where industrial 
symbols are used. 


are 
with seem 
throw handy 


that symbols 
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Controls 


Better R-E Twin-Coupled """"""""" 


Amplifier 


The original R-E twin-coupled cit 


cuit is updated. 


More 


power! if 


creased gain, improved bass response 


oice-coil feedback, 


and 
coupled 


controls 
circuit 
versatile than ever. 


bass 


more 


additional treble 
make the 
useful and 


twin 


. 
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No-Parts Radi 


Well practically none 
matchbox radio has 

parts. Coupling capacit 
eliminated 


sistors are 


2 sct-co od desig 
novel direct-cc uple 1 esi BRakxce Bee 


drain is low, size is small 
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SIGNAL VOLTAGES in the CHROMA MATRIX 


The el ronnie Ti atria doesn’t have to be ad Con;rius 
ared whe } {Ou work On? a4 color-TV receive 


he re *e proof] 





By ROBERT G. MIDDLETON 





Fig. 1—The end result of matrix 
operation, no matter what the 7S and relation 
type of matrix or demodulator. a 
voltages used in 
trices are important t 
technician. He mu 
should be present before |} 
mine what’s wrong. Matrix 


ised only in color receiver 





recovers a chroma signal 


ture ol two otne! 
Another type 





signal from 





; used 
following al Q demod 
other matrice are used 
which demodulate R 
those which demodulate 

CHROMA COMPONENT boostrap demodulator 
Fig. 41—A breakdown of G Y mat 
Fig. 2—Block diagram the composite color signal. demodulator tubs 
of G-Y matrix system. To the beginner, the 
matrices seems confusing 


-Y CHANNEL 2 helps to remember that 


G (Continued on page 
| 7 —_— =: sil 
fy Nt 





CHROMA OUTPUT 


Fig. 5—Y channel accepts only Y signal; 
chroma channel only chroma signal. 











Fig. 6—G—Y matrix has peak out 
puts on +(G— Y) chroma signal 
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PIX CARRIER MARGIN OR (B—Y) CHANNE 
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OUTPUT FROM (R—Y 


| ae —s 


Fig. 3— The com- 


matrix Fig. 7—G—Y matrix nulls 
piete color signal, 


on +(G — Y) 90° signal. 
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NATIONAL ADVERTISING: 


A year-round customer 
build-up for Bonded TV 
Service. Every month a 
powerful ad in TV Guide, 
number one weekly mag- 
azine in the U.S.A. with 


\ over 7,500,000 circulation. 


LOCAL TIE-IN WITH NATIONAL ADS: 


Raytheon Bonded Dealer 
ads appear in each local 
program listing section of 
TV Guide. This gives you 
the opportunity to list 
your name in the TV 
Guide edition covering 
your area. 


< 


HE'S MR. 
...ONE OF 10,372 


Mr. Van Akkeren, President of Van’s Radio 
and Television Service, Sheboygan, Wiscon 

sin, who has been in the servicing business 
since 1924 says, “We average about 1,000 
calls per month. With that many calls we 
must keep our call-backs to a very minimum 
and maintain good customer relations. We 
are doing that by using dependable Ray 

theon tubes and operating as a Raytheon 
Bonded Dealer.” 


Here’s how you, 


MERCHANDISING KIT: 


Every Bonded D« 
gets a Merchandising 
It’s a complete ad 
ing and promotion 
gram that include 

| Bonded Dealer ¢ 

4, cate, Identificatio: 
Creed Display, 
per ad mats and 
Repair Bonds, everyt! 
you need to start 
the way to more profit 





BUSINESS BUILDERS: 


Your local Raytheon Di 
tributor is ready to pro 
vide many other promo 
tion and merchandising 
extras. Your name in the 
Classified Telephone 
book, outdoor and trans 
portation advertising, and 
a whole program of busi 
ness and shop aids for 
your store. 
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CLARENCE J. VAN AKKEREN 
RAYTHEON BONDED DEALERS! 


The Raytheon Bonded Dealer Program is an 
exclusive program limited to qualified inde- 
pendent TV service technicians with adequate 
service facilities. You get all the benefits and 
advantages of a nationwide service program, 
prestige of the nationally respected Raytheon 
name and the exclusive competitive advan- 
tage of being local headquarters for Bonded 


TV-Radio Service. The Raytheon Bonded 


Dealer Program is backed by 


op-quality 


Raytheon products, technical service, sales 


aids, promotion materials, business 


building 


advertising materials and much more. It’s a 


complete program designed to pay off in cus- 


tomer confidence and in more business and 


more profits for you. 


too, can benefit as a Raytheon Bonded Dealer! 


STORE IDENTIFICATION: 


E ye-catching red and 
gold window valance, 
smart looking outdoor 
signs, truck and door de- 
cals and colorful window 
displays make your entire 
place of business more at- 


tractive. 








NEW, OFFICIAL BONDED 


DEALER MAGAZINE: 


The Raytheon Bond is 
the official magazine for 
Bonded Déalers only. In 
it is summarized the lat- 
est merchandising and ad- 
vertising plans, technical 
articles and other mate- 
rial available to Bonded 
Dealers. 





EXCLUSIVE 90-DAY REPAIR BOND: 


Her most dy- 
nami dwill builder 
in TV vicing history! 
As a Raytheon Bonded 
Dealer ou will have 
working for you the 
salespower of an official 
90-day Repair Bond. 
Proof that you and Ray- 
theon stand behind your 
workman- 
ch bond pro- 
pace for your 
1 bill listing 
ts and serv- 
yng with the 
led Dealer 

if Ethics. 





IF YOU 
WANT TU 
PUT A 
PROFIT 
PLAN IN 
YOUR 


POCKET 


Raytheon Company, Distributor Products Division 
P.O. Box 200, Westwood, Massachusetts 


I’m interested in becoming a Raytheon Bonded Dealer and tak- 
ing advantage of the nationally advertised program and the 
exclusive use of the 90-day Repair Bond. I understand that this 
program is limited to full-time, independent TV-Radio Service 
Dealers. 


Firm Name 

Business Address 

City Zone State 
Telephone Number 


Your Signature & Title 


| Fill out and mail in this coupon today. 
The Raytheon Bonded Dealer Program is 
the outstanding profit plan for independ- 
ent dealers like you. No dues! No fees! No 
gimmicks! It’s open to all top independent 
dealers. 


BONDED | 
TV-RADIO SERVICE ) 


Raytheon Company, Distributor Products 
Division, Westwood, Massachusetts 
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(Con nued frov - 
\ 3.58 MC INPU 
ture always works with the 
cathode’ voltages. Hence, ! 

what type of matrix is used, 

result at the picture tube is th 

This is shown in Fig. 1. The en ul 90° 
PHASE 
SHIFTER 


¢ 


of matrix operation is alway 

output of the red camera w 

nected to the red gun in the col id (G-Y) 

ture tube, the blue camer: 1e blue DEMOD 
un and the green camer: 
un, Fig. 11—Some color receivers inter- 

change the B— Y and G—Y demodulator 

G —Y matrix and matrix positions in the chroma cir- 
Many color receive ave used, ar —. 

still use, the G Y color bar. It has a Y signal upon which 

the 3.58-me chroma signal rides. 

are broken down in Fig. 4. The Y 

passes through the Y amplifi 

picture-tube cathodes. The 

ignal is stopped by the Y 

The chroma signal passes thre 


chroma channels. The Y _ signi 


BRIGHT RED 
MAGENTA 
REDDISH BLUE 
GREENISH BLUE 
CYAN 

BLUISH GREEN 


8—Keyed rainbow generator dis- 


~G-—Y matrix combines 


—0.19 of B-—Y to makes 


60° | 120° 1g0°| 240° ‘ topped by the chroma channels 
IV c e c | bs 
30° 90° 50° 210° The chroma signal is demodt 
chroma channel. It is 
Fig. 9—First and seventh “pips” null if 


, juare wave (envelope of tl 
G—-Y matrix is operating correctly 


enal) to the 
een in Fig. 5. A 


; _ y 9 ~ ; rs Ure Ty nr 
hown in Fig. 2. In this arrangeme has a certain phase, 


the G Y matrix follows the R \ 
and B Y chroma demodulators 
Let us see how a color signal 


This diagram show 
natrix has 
(G Y) chre 
We also see f 
dB Y are 


we say that 


wessed, Fig. 3 shows a complete « 


gnal from the picture detector applied 
» the Y and chroma channels. This is a 


quadrature. 


a zero output 
I DEMOD “4 ignal. Likewi 
OUTPUT : nulls on an R 
ae Fig. 13—Inner hexagon shows relative 
al this is 
« with G 


values of readjusted chrominance volt- 
ages. Outer hexagon sho relative un- 
rix nulls or pil mal, adjusted . 
Fig. 7. No 
Y and B 
ona (G Y)/90 
Many colo Dal generat 
keyed-rainbow type. The} 
difference strip¢ 
screen as in Fig 
scope at the G Y 
see the pattern shown 
first and seventh “pip 
90°. Hence, we find 
seventh pips nulling on tl 
tern, if the G Y matrix 
properly. 
Similar tests can be ade i 
chroma channel with a keyed-r: 
signal, as shown in Fig. 10. I 
Fig. 10 — Correct nulls for I, Q, R-Y, "0 difference whether the chrom: 
B-Y and G-—Y chroma channels. nel is a demodulator circuit o 
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¢ portable TV set © hand tools 
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for changing your storage 
battery current to 
A.C. HOUSEHOLD ELECTRICITY 


Anywhere . in your own car! 
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INVERTERS 


Especially designed to change 6 or 12 volt 
D.C, to 110 volt A.C. 60 cycles. 
for... 
@ EXECUTIVES 
® SALESMEN @ REPORTERS 
® OUTDOOR MEN © FIREMEN 
® PUBLIC OFFICIALS 
MODELS 6U-RHG (6 volts) 125 to 150 wotts. Shipping 
weight 27 Ibs. List price $99.50 
DEALER NET PRICE $66.34 
12U-RHG (12 volts) 150 to 175 watts. Shipping weight 
27 Ibs. List price 


0 
DEALER NET PRICE $66.34 


Write for literature on other Sizes and Models 
of ATR INVERTERS, priced as low as$11.95 list. 


SEE YOUR JOBBER OR WRITE FACTORY 
“/ NEW MODELS 7/NEW DESIGNS «/NEW LITERATURE 
e “A” Baltery Eliminators « DC-AC Inverters « Auto Radio Vibrators 
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American Tetevision & Ravio Co. 
Zuality Products Since 1931 
SAINT PAUL 1, MINNESOTA, U. S. A. 
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The Magnavox CT316 chassis showed 


symptoms of a simple age defect—no 


picture on a strong signal, but a pic 
t signal ll 
It consisted of an age 
that only the syne 
above the noise 


on a weak The age cire 


was “simple” too 
detector biased so 
tips sticking up 


the tul 


LUM t 


conduc 
detector is f ywwed by 
filte: 
B-plus 


When 


The ag( 
age of amplification and 
imp, and a bleed to the 
ipply the tuner age bias 


ed, age oltage was to 
of mic 
A finge 


terminals brought in a 


aa 


across 


re and a lower age voltage 


To add to the confusion, all the re 


Which 
TV 


stors, capacitors and other compone 


in the detector and ag 

it OK. A scope 
cause of the if overload. The set 
with external age 
suld be causing the trouble? 


couldn’t be used 


work bias, but 
I decided to run a quick check 
verall response curve It show 
response A little 


disgusted, I doused the 


nearly perfect 
ind very 
and turned to leave. A 
it the reached 


cold. th 


scope pattern, as | 
off, 
aa k room I 
inch high along the entire 


I started t 


turn it stopped me 
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the high-voltage are whicl isua 


1uses this sort of di There 
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an insulating st 
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priay 


tens the 


corona disappeared, 


Antenna 


can do the most 


Remember when everybody lit cigar- 
with matches that sold for a 
penny a box? Then along 
lighter at 500 times the cost of matches 
Lighters, today, sell by the millions 

making bigger profits for dealers 
than matches ever did! 

You get the idea. People do have 
the money . and when they 
choice, they invariably buy the best 

even if it costs more. The wide 
spread acceptance of patented 
Color’Ceptor proves that people also 
want the dest antenna. Dealers 
offer it to them are the ones who make 
the most money. In fact, Color’Ceptor 
has gained popu- 
larity that eleven imitations are now 
masquerading as substitutes! 


ettes 
came a 


hat ea 


our 


who 


such tremendous 


Now Know This and Make More Money 
Color’Ceptor outsells others for many 
reasons: PERFORMANCE—uniform 
high gain over ail channels, sharp di- 
rectivity, no suck-outs, no gain roll- 
off on end channels, no spurious side 
lobes, uniform high front-to-back ratio 
on all channels. A HIGH QUALITY 
OF CONSTRUCTION not found in 
any other antenna—rides out 
up to 100 mph, yet weighs less, in- 
stalls quicker and easier. Elements 
lay flat and neat. Has exclusive non 
crush mast clamp and Winegard’s 7 
cycle bright gold anodizing that 
doesn’t turn green defies salt 
spray, fuel acids, Three 
models to meet most needs. Has the 


winds 


corrosion 


passing glanc 


fence ap 


lengtt 


 @ Winegard 


ANTENNA SYSTEMS 
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circuits checked 


most 
sales 
tional 
what d 
want. So ¢ 
business 
Any de 


and 


,CURUERENEREREEEEEEEERAEE 
WINEGARD CO. 3013 Hen, Burlington, la. 
Send me full Color'Ceptor details. 
Name 

Address 

City 


State 
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JACK DARR 
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yoke in any-.one 
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of heavy fabric straps 
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of luggage straps 


+ 


supply s 
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so that the st 
y tight. This one ec 
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of picture tube. 


oke brackets. These 
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the cabinet, 
tube was so af 
trimmed if necessary, to all wooden blocks can 
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chassis to hold the tube (Fig 
rn 
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t ouble 1s 


or around 
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that you mer 
ing to be fou 
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Fig. 4 Wood blocks hold front of tube 
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Notice that the hum bar move aplary Tricky horizontal hold 
when there is no incoming signal (hence The hevlesisiad abi 
Admiral 18XP4BZ chassis 
itive. When the raste 


yne, a sawtooth vave 


no sync) and disappears, then re 

appears, moving very slowly, with svne. 

Electrolytics with a high power fac 

will often give misleading results tically and the screen goes 
because of the interna , 

is, afte ll, the 


ign powe 


k it back in aaqain 
) trol, hut it does the an 
jain.—B. M., Delton, Mich. 
This sounds as though 
ginal defect in the 
In other wo : ) 3 
barely working anc i ‘ Transistor antenr 
irbance throws 


a reliable te 
pected unit and 
wn good unit of the 
: pow 
a direct probe 
p obe it stop com piete 


rw-frequency 


: ‘ee horizontal sweep 
nat kind of ro ) her 

The most likel; rs in tl 6AL5 
ase would | —_ est”’ ray HORIZ AF 


creen lead 


OK, then 


Horizontal oscillator circuit in Admi: 


i Traction 


The troublk 


ieee QUALITY MICROPHONES 
FOR EVERY APPLICATION 





FOR DISPATCH, 


PAGING, P.A., | GENERAL 
CONTROL TOWER Model PURPOSE 


FOR TV, AND 250 
BROADCAST | AMATEUR USE 
AND HI-FI Lit - Switeke 


Model Model 250 dy - 


RECORDING | sme sts a 


you more vers- 
atility, conven- 





Model 58, a dynamic miniature with 


ience and ease of operation than any 
high fidelity, meets TV broadcasting other microphon Wired to operate 
recording, PA requirements of perform 


both relay and mike circuits at a t uch 
ance. durability compactness. Model 5 Has Turner’s exclusive 3-way switching 
has the sensitive Turner Dynaflex dia | Lift the mike, it’s live; 2) d press Write f 
phragm which resist hock. ten pera the front bar for push to-talk; 3 move — 

ture extremes, moisture. Response; 60 the lever-lock forward The mike = ys 
13,000 ¢.p.s. Level; -57 db at high im one ee Hes — _— Scat a MICROPHONE COMPANY 
pedance Model 58 wired Foe quick i Impedance microphone Re sponse ) - ‘ 
lection of high or low impedance 


10,000 c.p.s. Level; -52 db Complete 
, i with single unit die-cast case and 20 ft 
Model 58A for quick selection of 50 o1 three conductor (one shielded) « ible 


200 ohms impedance. List price $57.00 Furnished in satin chrome. List $49.50 
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L Y A RKAY made at present by Benco TV 


ciates of Canada and by 


60 components give a manufacturers, but they a 


definitely out of your last cat 
The only ones now in product 
| my knowledge, are broad-bar 
designed for use with ( 
antenna systems, and thei) t 


high. 
At this time, I don’t know 


Build a permanent collection of your NEW ARKAY SQ-9 ‘SKY-VOX’ | Saat would St your requirement 
favorite music sorry to iat ry locating one 
CITIZENS BAND TRANSCEIVER | pi! FACO, 1628 single channe 


boosters. re i 
NEW them floating around, and 


ARKAY-HARTING fully pre-wired and 
MS-5 prealigned front end 


With Crystal Control Superhet Receiving 
Circuit—No Tuning Necessary! 


excellent job, although they 
used too much any more. I usé 
STEREO E Kit $ 95 several years on my own anten! 
RECORD + PLAYBACK ae : 79 when we could get only one 
fem TAPE DECK ONLY : 
| ioe Factory wired $119.95 


129” 


Records and plays back in STEREO SE a ye Ray l 
and 4 track monaural inn bes ee eauaiat vsve 
rs ® Nothing else 


and that from a long way 


Critical vertical hold 


perhet receiving 
cuit 
Crystal controlled os 
. cillator, Pentode RF 
PLUS y Y amplifier transmitting 
®@ 5 push button operation and drop-in loading circuit 
® Automatic nterlock prevents accidenta the tradit t Multi-Channel opera- 
erasure tstanding Y tion 
®@ Double shoe brakes for split-second non-slip ts t RKAY S Automatic noise lim- 
stops tize nd lransceiv iter 


@ All metal tape fingers for longer tape life ' ffers y the f t Audio Squelch 
@ Oversized capstan insures constant tape t xy unica- Comes complete with 
speed tions at tt owest pos microphone and | set 
® 2 speed Stereo and monaural operation sit f e of crystals. 
—— 


~ ARKAY HFT-7 FM-AM nae ARKAY CS 28-watt 
Stereophonic Dual | Tube Vollnetor Fig. 6- “ ertical waveform with normal 
Another Golden 0 co j Amplifier-Preamp ee Golde ponen (a) and too small (b) syne pulse 
with the titetime Guare . Another Golden ‘60 component ith the Lifetime Guo 
with the Lifetime Guarantee 


Check the 


f i 
es 


$2900 $49.95 $4495 $99.95 
KIT 32 Wired = 64 Wired 


ne pulse 


KIT $9595 $47.95 ae ? ha : ( a x 


Wired 


syne } 


pip o1 


< 
88-06 Van Wyck Expressway Jd. Richmond Hill TT N.Y 


24 TV TUNER ' a — sae 
HR REPAIR and <—ae . In @ Sylvania 225MU 


ces up and 


ALIGNMENT SERVICE [MM Sf teed we 


VHF or UHF — Aili Makes — 


as tay DEALER VHF Tuners 

WARRANTY NET UHF Tuners F.0.B 
ALL TUNERS PRIC UHF Converters a ua Con 
E UHF-VHF Combingtions 

THE AB VE SE wed od oe ARE FOR INMUTILATED UNITS. Missing broke Me 
| aged a fective ibe ar reed extra at LOW net prices 7. t vert 

IMP SHIP COMPLETE. —iINCLUDE ALL BROKEN PARTS. STATE MODEL eet a ui he C} 
ORTANT: 4 nn PACKAGE WELL TO AVOID TRANSIT DAMAGE cone 3 , 
RICES ON REQUEST ape ! tn gyri ( 


— \ al outp and the 
JW ELECTRONICS "538 : servis Avo. Chicage 26, tins | orn ae 
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eames TUBE TESTER FOR EVERY PURPOSE 


bias so that the sound output 
tube draws more than its normal plate 


Here’s how easy it is to test all tube types with o MERCURY 
current. When high sound peaks are TUBE TESTER — completely, accurately — IN JUST SECONDS 
neat ar “tl a! bane JUST SET FILAMENT AND LOAD CONTROLS...INSERT TUBE... 
sila ! cane, waa Oe tee ION ON METER 
scillator and output, making the pic PRESS QUALITY BUTTON AND READ EMISS 


OR ee PO, IMPORTANT! Mercury Tube Testers positively cannot become obso ete as they 


i H ye are engineered to accommodate all new tube types as introduced. New tube listings 
Vertical instability are furnished periodically to all registered owners. 





Can you give the reason why an RCA 
K¢ i. 124 TV u ys not _ dente Bus “ Model 101 Portable Tube Tester 
‘eally? It does this on all channels. Tt] THE SPEED AND ACCURACY OF A MULTIPLE SOCKET 
when a commercial come TUBE TESTER AT A FABULOUSLY LOW PRICE 


yn art it again.—V. J. D., Checks emission of over 700 tube types. . 
ngton, D.C. shorts, leakage and gas content. . 

ney eee purpose tubes. ..Housed in sturdy gray hammertone steel case 

. : A Rig OTE ... Handy tube chart contained in special back compartment 

ertical syne amplitude. In the field 


ty Size, 9 x 8% x 234”. Model 101 95 
Dealer Net $39 


Checks inter-element 


Checks all sections of multi- 
This troubl 


most common cause is a weak 6CG7 
This is used as a syn 
vertical oscillator. If a 
loesn’t cure the trouble, check the 





amplifie: 





‘? Model 102-P Portable Tube Tester 
syne section. It shoul me, -—A_DELUXE TESTER AT A SENSIBLE PRICE 


‘ f= Checks emission of over 700 tube types Checks inter- 
ve 185 volts on 3 ,- 


element shorts, leakage and gas content Checks all 
A oot ; . 

nd 110 volts on pin 9, th sections of multi-purpose tubes Checks diodes 
The 6AWS8 fi yne se 


filament 
g and external continuity, power rectifiers 
irator should have 


pilot lamps, auto 
and TV fuses Housed in handson ak 


the plate. Changes of val 
the plate load resistors 


would causé a Model 102-P 50 
syne trouble Dealer Net $59 
The .033-uf capacitor on the grid of 
the 6CG7 for leak — ’ 


aurrying case 
with compartment for all test leads e,11%x12x 4% 





should be checked 
» also the .0056-uf capacito 


of the vertical oscillator. nil Model 102-C Caddy Tube Tester 


Incidentally, before taking any dvas- | TUBE TESTER AND TUBE CADDY ‘ALL IN ONE 
“i = ms gt: - alae: - ; Includes the specifications of the Model 102-P above 
neight and linearity controls 4 prep Tester fits securely on guiders but can easily be removed 
erly set. If they aren't, this may caus . . Tube caddy will hold over 125 tubes... Convenient 
ertical instability. drawer stores tools and test leads. Size, 934 x 16 x 13% 


Dim raster tee ahi $74°° 





Model AD-1 CRT Adapter available . . . makes Mercury Tube Testers highly 

accurate picture tube testers of all black and white picture tubes (including the new $4995 
short neck 110 degree RCA type) for emission, shorts and gas content . Net 3 

/ j rure a a 


Watch this one, you've got a beautiful Model 201 Self-Service Tube Tester 
“double symptom ! t ossib 


een es ee ie ae A VALUABLE MONEY-MAKING ASSISTANT IN YOUR SHOP ™* "Sus. 


Only testing with a relial tT sti), Checks quality (emission, shorts and gas) of over 
Ip. vever, before FREE i ; 800 tube types ... Checks each section of mult 
loing this, change the € TESTING fl I purpose tubes Tests all 6 and 12 volt stand 
' . ard auto radio vibrators Handy push button 

the 6U8 will show exactly the s1 | we fuse can be reset manually 





checker will show it 1 


ideo amplifier 6U8 tubs 


. never needs 
toms described, which are the same as placement ... Tube compartment with own lock 
ad, } al l holds over 400 tubes Tube storage drawer 
1 heater—cathode short in the pi with tube carton dividers and drawer sheets 
tube. The short remove provide for automatic inventory control 
, 





i al 
ire signals from the tube, 


ww-brightness 


leaving a 


Etched aluminum panel always retains its hand 
y 
pix END 


some appearance... Takes only 19” x 19” of 

floor space. Stands 6’1"' high iuminated col 

orful plastic display tops the cabinet Colorful 
window streamers supplied with each tester 
to attract customers 


mami aeeongEN 





Model 201-C (Counter Model) $] 09°° 


Dealer Net 











SEE YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR 


ELECTRONICS CORP. 


manufacturers of quality electronic products 
“Takes a while to warm up.” 


77 Searing Ave., Mineola, N. Y 
MAY, 1960 
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EMC advances in Audio and Test 
Equipment — by far the Best Values 
obtainable in Wired or Kit form. 


EMC Model 801 

RC Bridge and 
In-Circuit 
Capacity Checker 
A new comprehen 
sive resistance and 
capacity checker, It 
measures condens 
ers for actual value 
leakage, and power 
factor, In addition it 
measures condensers 
while still connected 
in their original cir 
cuits for opens, shorts or intermittents 


Model 801 Wired $38.95 — Model 801 Kit 


RR DAMM RRL og Is 
EMC Model 802 A 


Signal Tracer we 
and Generator 4 


Generates 

own audio 

and RF signal for 
tracing. Uses 

both a magic eye 
tube and a 
Speaker for sig 

nal detection 
Checks noisy 
components. 
Checks and ympares 
cartridges. Supplied with two shielded aud 
RF crystal demodulator probe. Medel 802 Wired 
Mode! 8602 Kit $24.95 


EMC Model 107A 

Peak to Peak 

Vacuum Tube 

Volt-Ohm 

Capacity Meter 

6” meter cannot burn 

out entirely elec 

tron Measures peak 

to peak AC voltages to 

2800 voits in 6 ranges 

Measures capacity in 6 ranges from 50 

mmfd to 5000 mfd. Measures resistance 

in 6 ranges from .2 ohm to 1000 megs. Measures DC voits 
to 1000 volts in 6 ranges. input resistance 16.5 megs. 
Model 107A Wired . $51.40 Model 107A Kit $36.50 


$24.95 


ceramic and crystal 
») probes and 


$38.95 


magneti 


A, .$ ~ 
a 


(J Cy 


EMC Model 214 Stereo Amplifier \ 

A compact, highly attractive dual 14W ampli ~ 
fier with built in preamplifiers having 56 watts peak 
power output. Has rumbie filter and contour control 
switch. Extremely low distortion and noise level. it can 
be used as a 28 watts (56 watts peak) monaural amplifier 
or aS a monaural amplifier so arranged that one pre- 
amplifier is used to drive the internal amplifier while 
the other preamplifier is used to drive any existing mon- 
aural amplifier 

Model 214 Wired $106.80 Model 214 Kit ...... $68.90 


{ee snesas ee se ame 
RE-S 


Byes, tell me FREE a detailed 
hi f the Complete EMC Line, 


more. send me 


B® oicity ATE 
+ ENC Electronic Measurements Corp. 
4 625 B'way, New York 12, N. Y. 


Ex. Dept, 370 BROANWAY New York 13. N. Y 


8 mR OO me oe om mw 
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IMPROVING 
the TV 
RECEIVER 


Keyed-age systems can cause warm-up buzz. 


Here’s a simple way to get rid of this annoyance 


By WILLIAM FEINGOLD 


have me fold va 
deluxe 


LL television iation 

sort of age to help matintal! 
stant video detecto. 
of variations in 
tenna. The simpler systems used in low plain 
: * actior 


receive » 
receive 
change to abou 


the signal at tl i deals with a st 


utput 


ttnat isa 


cost sets usually allow 


[wo resistors and 
a erystal diode ar« 
the only 


addition 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


‘ : rai 


A the ANSWER 10 
a Advance education. oe as NOISY CONTROLS 
_ Enroll NOW—Pay Later and SWITCHES 


over 


12 YEARS OF 
PROVEN SUPERIORTY 


T COYNE Electrical Schoo! tyecaug Costs Just Pennies more than 


1501W Congress Pkwy., Chicago 7, Ill. = 
| Dept. 50-50" ‘ = > the poorest substitute... 
Seal Gaaiiing paw oller. Howev ; ily | Supplied in Spray can and 2, 4, 8 oz. bottles 


of all training you offer. H 


| 

| interested in . 

| ELECTRICITY TELEVISION 
| 

| 

l 


i ce é and sy a \ 
me Employment help fo 
Clip coupo 
FREE BOOK {03.0026 
Guide to Career Describe 
No 


obligation and No Salesman Vi Ca 


CHARTERED 
NOT FOR PROFIT 
- Established 18699 
_ 1501 W. Congress Pkwy 
ELECTRICAL SCHOOL Chicago, Dept. 50-5C 


B. W. Cooke, Jr., President 


TV Tenort 
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These deluxe sets invariably u 
age. This cireuit derives control 
rf and if stages by 


for the set’s 
by he 


Supple d 


keying pulse 
system. The 


mnital deflection 
luring warmup and pri 
ie horizontal system, 
applied to the rf and if stag 
of control voltage allows ove 


intermodulation takes 


and 
the video and the sou 
a aucous 60-eyel puz 
speake1 
ituation 
been i re le SS 
al public for a 
simple innovation has 
the aggravation stage 
Many manufacturers a} 
preset volume 
ish-pull o 
This 


high sig 
ector which 
a high 
gative vt 
audio amplifie: 
period. The 
how th: the 


> 


ip and the audio 
When the detector 
mal value of 2 vol 
little positive, thereby 
he audio tube. In the interes 
f audio quality, we preserve the nega 
contact voltage of E3 ( 0.7 volt), 
a germanium diode clamp is added to 
»p the value of E2 from going too far 
tive. END 


WHEN THE CAT’S AWAY 
An Indiana housewife blamed 
neighbor’s amateur operation for he 
torted TV picture. She was n¢ 
fied when an FCC field inquiry indi 
cated that he receiver, rather than the 
ham, was at fault. So she wrote to 
President Eisenhower. However, a sec 
ond visit by an engineer of the Chicago 
office showed that the disturbance had 
been eliminated. The method used was 
On a day when the lady of the 
house (described by her husband as 
the “dominant member of the family”) 
vas away, the helpful amateur, with 
the woman’s husband, 


t satis 


iInique, 


consent of 

vithout her knowledge, installed 
vavetrap and a line filter in her set 
poor interference 


to make up for its 
Kilocycling 


rejection capabilities. 


With the FCC 
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NO 
STRIP! 








In just a matter of seconds, new quality eng 

couplers featuring ‘No-Strip’ terminals provi 
matched installation for superior multi-s 
B-T ‘NO-STRIP’ TERMINALS 


pping. = 


Speedy, Secure Positive Installation — No Stri 
into groove provided on the coupler and tighten 
12 sharp teeth bite through the insulation making | 
weather-proof. Eliminates loss and impedance mismat 
2-SET COUPLER— MAXIMUM INTER-SET ISOLATION— MINIMUM SIGNAL LOSS 
Model A-102 Two-Set Coupler delivers more signal to each T\ vith greater 
inter-set isolation than other couplers. A new original B-T circuit phase can- 
cellation feature automatically defeats interfering signals. No ghosts, no smears, ideal 
for color TV and FM. List $3.50. 
NEW B-T COUPLERS — FOUR-SET, HI-LO AND UHF-VHF 
Combines 


A-104 FOUR-SET COUPLER — Low-loss 300 ohm A-107 UHF-VHF ANTENNA COUPLER 
directional coupler only 7.5 db insertion loss and VHI UH eparate 
2 to 20 db inter-set isolation. Flat response 50 to V HF mon line or 
220 me. List $4.95. 
A-105 HI-LO ANTENNA COUPLER — Combines low- 
band and high-band VHF antennas or provides sep- Pp 
arate low and high outputs from a common line or Mo A-102, A- 
antenna. List $3.95. 

* SMARTLY STYLED « 


A- in OUTDOOR MOUNT NG KIT 


WEATHERPROOF « NON-BREAKABLE CASE 


ner 1 


Available at parts distributors. For furt 


BA BLONDER-TONGUE LABORATORIES, INC. 
2, N. J 


9 Alling Street, Newark 2 
TV Signal Amplife UH} 














The largest manufacturer of 
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By HENRY J. MILLER C 
EST equipm« nt that rolls to where it’s needed is 


one of the secrets of the unorthordox time-saving 


design of a busy one-man TV repair shop in Sara- 
sota, Fla. 


\ technician's time is his prime « ommodity, and need- 
less waste of it can mean the difference between profit 
and loss, especially in a one-man operation. With this 
in mind, Martin J. Stahl, Jr., revamped his Television 
Service Laboratory in an unusual manner for maximum 
efficiency. lot of money to the one-man sh yp owner 
“It invariably happened that if I opened a TV set at He achieved the mobility by mounting his test 
one end of the bench, the test instruments I needed pipe trames v th legs on large furniture caste1 
were at the other end,” says Stahl. “And in between stood Among his other efficiency innovations: “I count 


several sets in the process of repair or check, or being must to have a long workbench, and mine is 2 


fixed. Often this meant time in moving equipment long.” This means that when he yanks a chassi 
around to get at the instrument. its cabinet, the case can be push d back out of th 
Not a single meter or piece of test equipment is on the 50-inch tabletop, right behind the chassis 
mounted at a fixed location in Stahl’s shop all instru- seven sets are easily accommodated at one time 
ments are completely mobile. “To have a shelf with long bench. If a hurry-up job comes in, it is place 


$2.000 worth of equipment laid out on it may be im- unused space on the bench, the needed instr 


pressive to the customer, but it can mean the loss of a rolled down to it and work begun at once. 


Stahl’s lengthy bench elim 
inates needless handling of 
test equipment or receivers 
“By the end of the day Ill 
often have half a dozen sets 
on the bench proving them 
selves,” he explains. “If a 
part has to be ordered, | 
don't need to pick up or lift 
the chassis. It is simply) 
pushed back out of the way 
toward the rear’ while 
awaiting the arrival of the 
component.” Note the test 
instruments mounted on a 
castered rolling frame (at 
left). Another feature of 
the shop is the use of light 
ing designed to minimize 
glare and eyestrain. 
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TELEVISION 


The shop owner finds a slate handy for 
reminders to himself and to make a graphic 
portrayal of ailments, costs and parts to an 
inquiring set owner. Stahl also keeps a pad 
for each set undergoing repairs. He marks 
the parts used and their cost as he installs 
them in the set, so when the job is ended 
only a fast calculation is required to total 
up the bill. If necessary, there’s room fox 
another man at his long bench, and “a 
glance at the pads enables you to see the 


progress of each job and what parts have 


been used up to the moment 


Important to the small shop is an adequate 
supply of parts to stave off needless trips 
to the supply house. Stahl keeps small parts 
in baby-food jars to insure maximum visi- 
bility and easy inventory keeping. 


Unlike Mohammed and the ntain, Stahl 
glides his rolling-stock test equipment to 
the jobs, eliminating the | ng of heavy 
sets to fixed instruments. This arrangement 


speeds service in the one-mar shop. 


Stahl spent $300 for this Hickok video 
scanner and considers it an excellent invest- 


ment as a time saver. It’s connected to the 
antenna system so he can get a test pattern 
on every set. Thus he can quickly check 
the size, height and linearity of a picture 
at a glance; he also uses it to judge band- 
width of video if stages and for trouble- 
shooting syne circuits. “Its eliminates guess- 
work and saves time,” he states, “which is 
the essence of a one-man shop.” 





*CREI’s Extension Division offers Engineering Technicians and 
Engineers a combination of courses in advanced 
electronic engineering technology. 
* The program is designed to meet your present and future 
employment requirements and to increase your professional status 


and earning power. 


-this CREI College-level 
Home Study Program in 
Electronics is Compa- 


rable in Technologicat 
Content to Advanced 
Residence Courses!!!!! 


The CREI home study program is the culmina- 
tion of 33 years of working closely with leading 
companies and Government agencies in the critical 
field of electronics. This accredited program is de- 
signed for men already employed in a technical ca- 
pacity in the electronics industry. 

This CREI college-level program is comparable in 
technological content to advanced residence courses. 
You may complete the program in 2 to 4 years, de- 
pending on the amount of free time you can devote 
to study, and the courses you choose. 

For several years the electronics industry has suf- 
fered a serious shortage of technical personnel with 


90 


modern advanced education, and there is every indi- 
cation that this shortage will increase in the years 
ahead. New jobs are being created daily through the 
application of electronic developments in missiles, 
space exploration, automation, instrumentation, 
computers, telemetering and many other fields. 
These positions must be filled by men with modern 
advanced education, which fact is evidenced by the 
experience of the CREI Placement Bureau, where 
the demand for graduates and advanced students 
far exceeds the supply. It is of interest to note that 
Help Wanted ads frequently specify “CREI educa- 
tion or equivalent,” 
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Free 44-page book about 
Electronics and CREI pro- 
gram of study... gives you 
facts on advancing your 
career status—improving 
your income = 





This is a Postage-Free POST CARD... Fill out... 
detach .. . and mail today for YOUR FREE COPY 
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MAIL 
N.W 
WASHINGTON 10, D0. C 


3224 SIXTEENTH STREET 


BUSINESS REPLY 


| 





Learn how 
the CREI 
program of 
home study 
can advance 


your career 
and income 


Please provide all requested 
data to help us evaluate 
your qualifications 
and your needs 


SEND THIS POSTAGE-PAID CARD 
FOR FREE 44-PAGE BOOK 


CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula @ Founded 1927 
Dept. 1405-G 3224 Sixteenth St., N.W., Washington 10, D. C 


Please send me your course outline and FREE 44-Page Book 
“Insurance for Your Future in the New World of Electronics’’ 
«++ describing opportunities and CREI home study courses in 
Advanced Electronic Engineering Technology. 


CHECK (0 Radar, Servo and Computer Engineering Technology 
FIELD OF L Electronic Engineering Technology 
GREATEST - Communications Engineering Technology 
INTEREST ( Television Engineering Technology 
C) Aeronautical Electronic Engineering Technology 
C Automation and Industrial Electronics Engineering Technology 


OO —_ 
Street 


a —— State 

Check: [) Home Study [] Residence School [(] Korean Veteran 
TO OBTAIN FAST, IMMEDIATE SERVICE AND TO AVOID 
DELAY, IT IS NECESSARY THAT THE FOLLOWING IN- 
FORMATION BE FILLED IN: 

EMPLOYED BY 

TYPE OF PRESENT WORK 

EDUCATION: YEARS HIGH SCHOOL.___OTHER..._._. 


ELECTRONICS EXPERIENCE 





CREI is recognized by 
industry and government 


Another reason why CREI men are respected and 
eagerly sought by industry and Government agencies 
alike is the accreditation and enthusiastic approval ac- 
corded the CREL home study program in advanced 
electronics. We co-founded the National Council of 
Technical Schools, and we were among the first three 
technical institutes whose curricula were accredited by 
the Engineers’ Council for Professional Development. 
Further, the U.S. Office of Education lists CREJ as “an 
institution of higher education.” 


Of equal importance, we believe, is the appreciation 
expressed by industry and government for the CREI 
programs. Dozens of major electronics organizations, 
ranging from industrial giants to the Government’s 
Voice of America, have agreements with CREI for en- 
rollment of students under company sponsorship. U.S. 
Navy electronic personnel in the number of 5,240 are 
enrolled in CREI extension programs. The British 
Royal Air Force, Army and Navy have approved CREI 
courses under their tuition assistance plan. The follow- 
ing companies comprise only a partial list of the organi- 
zations which not only recommend CREI study but 
actually, in many cases, pay all or part of the tuition 
for employees taking CREI courses: 


National Broadcasting Company 
Jerrold Electronics Corporation 
Pan American Airways 

Radio Corporation of America 
Canadian Aviation and Electronics 
Federal Electric Corporation 

The Martin Company 

Voice of America 

Canadian Broadcasting Corporation 
Northwest Telephone Company 
Commercial Cable, Incorporated 
Canadair Limited 

Columbia Broadcasting System 
All America Cable and Radio 
Canadian Marconi 

Mackay Radio 

United Air Lines 

Gates Radio Company 

Mohawk Airlines 

Florida Power and Light Company 


RESIDENCE SCHOOL 


in Washington, D.C., for those who can attend 
classes. Day and evening class« tart at regular inter- 
vals. Graduates earn AAS degree in 27 months. Elec- 
tronics experience is not required for admission, 


QUALIFICATIONS FOR CREI ENROLLMENT 
FACTS ABOUT TUITION, REGISTRATION 


if you have a high school diploma or equivalent, basic elec- 
tronic training and practical experience in electronics, you 
meet the minimum requirements for enroliment. Tuition is 
reasonable and may be paid monthly, if you wish. Veterans 
qualify for this program under the GI bill. 


The Capitol 
Engineering Institute 
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Over 20,500 CREI students 
find home study 
convenient and profitable 


You can pursue the CREI progr yu con- 
tinue your regular full-time ; home 
during hours chosen by you. You are not hed and you 
have plenty of time te do 


The courses are prepare 
mat, and the CREI 
guides your progress all 
tors stand ready to assist y 
You will find our personal 
cient and helpful, because 
home study teaching enable 
in our lesson material 


Many CREI student do not 
have to wait until they have ram to 
realize significant improvement nd in 
come. The very fact that nough to 
pursue this college level program enl ir oppor 
tunities for rapid promotion. Project d super- 
visors recognize the valu 


How you benefit from CREI 
program of home study 


CREI students ire electronic neg nd techni- 
cians engaged in every ph re in 
research laboratories and manufact int Chey 
work on the design, developme on of the 
latest computers; on the latest m ilian air 
craft; on the electronic equipm« d with the 
Nation’s missiles and space 

munications equipment ol 
electronic equipment for th 


Kpl | mcom 

I intain 

rnment 

and private corporations. You wil tudents 

in all 50 States and in most of the 
free world, 


To the serious-minded and aml EI student 
our home study program offe: portant 
benefits: 

1. You gain a solid college-level lu dvanced 
electronic engineering 
of continuous new development 

2. You can gain higher status and 
respect of your associate 
You facilitate more rapid pr | advancement 
with corresponding signifi 1 par 
You gain the personal satisfact comes from 
working and communi int th vour 
technical colleaguc 


Ltecnnoio 


WRITE FOR DETAILED 44-PAGE B } 2 and 
other information about CREIl, er for Your 
Future in the New World of Electro TAGE-PAID 
CARD ATTACHED, or write t pt. 14 


Radio Cu 
3224 16th Street, N.W. 
Washington 10, D.C. 








POOR MAN’S DIRECTION FINDER 


Turn your portable receiver 


into a radio dire ction finde } 


By LEE CRAIG 


reception is poorest. The ante 

maximum-signal positi 

while the minimum 

“null” is quite narro 

maximum-signal a 

nulls (Fig. 1-c). Th ) l (DF), speci: 
the loop has two sid Sine ( 1 this « 6 
are much sharper, the 

determining direction. 


The two nulls are 
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; i Te sie nto r F E CORE + wy 
Practically e y AM 


Fig. 2—Unbalanced antenna 
celve on the market ha ) | - | causes poor symmetry in an 
Since the suitability Fo 6an inarv tenna’s directivity pattern, 


radio receiver as a direction finde RECEIVER 
depends upon the directional ch: 














teristics of its antenna, not all 


: : Fig. l-a—A conventional loop antenna 
sets make useful direction finders. 


picks up the strongest signals when 

A loop antenna provides strongest — ' either edge of the coil is pointed toward 
reception when its edge is pointed in STRONG the station being received. b—In minia 
the direction from which the signal is SIGNALS ap aa) | woe portables, a ferrite core loop is 
coming (Figs. l-a and -b). When the ; : used. Maximum signal is picked up by 
the broad side of the loop while mini 
mum signal is picked up by the ends. 
e—The approximate directional pattern 

of a midget ferrite core loop. 


loop is turned (in the case of built-in 
loops, the whole set is turned) so its 
open end faces the incoming signal, 


94 RADIO-ELECTRONICS 





RADIO 


balance as used in 
units. 

It is easy to determine the suit 
ability of a small transistor radio as a 
direction finder. Merely take an accu- 
rate map and note your location. Then 
take bearings on various radio stations 
whose transmitter locations are known. 
These bearings (nulls) should conform 
with lines drawn on the map from your 
location to the radio stations. By 
eversing the set 180° to use the oppo 
site null position, you can quickly check 
the loop’s 
priced sets had only a 1° error com 
pared to a professional direction finde: 
which had a front-to-back error of 6 
3oth units were tested at the 
location. 

Professional 


professional DF 


balance. One of the low 


Same 


direction finders and 
portable radi give two nulls, so the 
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Fig. 3—Two ways of improving an an- 
tenna’s directivity pattern. 





navigator has to determine which of 
the two directions is the correct one. 
For instance, if he knows he is south 
of the station on which he has taken a 
bearing, he knows that the bearing to 
the north is not the one to use. Some 
professional DF units have a_ sense 
antenna which eliminates this guess- 
work. The operator rotates the loop to 
get a maximum-signal indication first. 
When a sense antenna is used, one of 
the maximum-signal positions is much 
stronger than the other one because 
the sense antenna adds to the signal 
in one direction and bucks the signal in 
the other one. Then, after determining 
general direction, he takes a null bear- 
ing to get an accurate reading. 

By using two transistor radios, you 
can take bearings on two stations at the 
same time. This will yield directional 
information quickly. A fix is made by 
taking the two bearings and drawing 
lines on a chart or map. The ship is 
located at the point where the two 
lines join. 

While you can merely lay one of the 
little transistor radios on top of a map 
to get rough bearings, a jig on which 
to mount the radio will give more 

(Continued on page 98) 
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LEARN ALL ABOUT THESE VITAL SUBJECTS 
EASILY... COMPLETELY... ECONOMICALLY... 


ULTRASONICS 
FRACTIONAL HORSEPOWER MOTORS 
INDUCTION HEATING 


announcing three new 


RIDER ‘PICTURED-TEXT’ COURSES 


BASICS OF INDUCTION HEATING ('Pictured- Text’ 


A, Tudbury—2 Volu 


Course) 
by Cheater 


With dramatic force, pictorially and 
s two volume ‘Pictured-Text’ course 1 ce 
you to under tand np fan lamental 
what it is : 
Tt. describes and = ns the 
more common types of indu 
nachines in use today; presents 
assist in developing a quantitative 
ng for new applications and it deals 
cal and thermal aspects in detai 
upon some of the mechanical problems associat 
with fixturing (holding workpieces of differe 
zes and shapes) 


stand- 
with elec- 
l and touches 


The book uses many worked-out numerical ex- 
mples to make induction heating techniques and 
processes completely understandable. Questions 
and problems are included so that you can che 
your progress. The book is written in the belief 
that an understanding of the basic laws lea 


the way to an understanding of each specific ne oth ng $8.25 


BASIC ULTRASONICS (‘Pictured- Text’ Course) 


by Cyrus Glicks 
Your progress in electronics requires an under- 
tanding of ultrasonics—-the new tool of 
This book utilizing the famous Ride: 
text’ technique, makes the subject o 
completely understandable. 
GENERAL THEORY—What tr 
Nature of Sound Waves; Why Ultra i 
are Used; Table of Frequencies and Apt P| 
EQUIPMENT Basic Units of Ul i ‘ ve ng 
Equipment; Types of Ultrasoni n t ft $3 50 #259H , $4.60 


BASICS OF FRACTIONAL HORSEPOWER MOTORS AND REPAIR 
(‘Pictured-Text’ Course) Jerald 


Do you want to know how to repair 
pwc that motors? ractional horsepowe 
ors are used in—air conditioners, fans, refrig- 
er sek, washing machines, dishwashers, sewing 
machines, record changers and turntables, powe 
mowers, power tools and hundreds of oth prod- 
ucts. You can learn the theory of fractional | 
horsepower motors rapidly and easily from thi ] f Ride B 
‘pictured-text’ course. You can readily apply this listributor, bookstore 


fractional 


Prices subject to change without notice. Af your jobber or bookstore or order direct 


JOHN F. RIDER PUBLISHER. INC. 116 West 14th Street. New York 11, WN. Y. 
Canada: Chas. W. Pointon, Ltd., 66 Racine Rd., Rexdale, Ont. 
n & Hall Ltd, 37 Essex St., London india: Asia Publishing House. Bombay and other citix 





NOW AVAILABLE 


ALWAYS INSIST aeaapias 
ON PROVED TUNER-TONIC 


BRAND NAMES Joon FREE 
@ Economical—a little 


rv 
Ask By Name For does a lot. AT YOUR JOBBERS 


GENUINE eee 5” PLASTIC 
includin afer t i a 
. a ened n thon " EXTENDER 
N oO flammable. 
Use for 
aa 
OISE”’ Bw 
Assembly 
@ Cleans e ; 


PRODUCTS [iam hes Aen 


Aerosol Can 
BEWARE OF | wr tae Ol fates Ao 


non-in- 





NO-NOISE 
VOLUME CONTROL 


CONTACT 'RESTORER 


With Push 
Button 


plications 


CHEAP J i ~~ ; i : Does Not 
SUBSTITUTES Page Shorts 
to Servicemen ¥en te - oe 


ELECTRONIC CHEMICAL CORP. 








813 Communipaw Avenue Jersey City 4. N. J 
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SUPERIOR'S 
7 VACUUM TUBE VOLTMETER 


WITH NEW 6” FULL-VIEW METER 


Compare it to any peak-to-peak V.T.V.M. made by any other manufacturer at any price 








Model 77 com@ietely wired and calibrated with accessories Prod Model 77 uses a selenium-rectified power supply 
(including probe, test leads and portable carrying case in less heat and thus reducing possibility of da 
sells for only $42.50. value changes of delicate components 
Model 77 empioys a sensitive six inch meter. Extra large \~ Model 77 meter is virtually burn-out proof. Th 
meter scale enables us to print all calibrations in large 400 microampere meter is isolated from the measuri 
easy-to-read type. cuit by a balanced push-pull amplifier 
Model 77 uses new improved SICO printed circuitry al Model 77 uses selected 1% zero temperature coeffici 
Model 77 employs a 12AU7 as D.C. amplifier and tw sistors as multipliers This assures unchanging 
9006's as peak-to-peak voltage rectifiers to assure maxi- readings on all ranges 
mum stability 
AS A ye VOLTMETER The Model 77 | ‘ ‘ e oc VOLTS 
Hi-Fi r servicing and a must fo \ ‘ ' ‘ ance + Ac VOLTS (RMS 

color TV Receive r servicing where cult , > 1,500 vo Ac VOL 

ml » ‘ 0 ( Font - ELECTRONIC OHMMETER 
1 


oe vaas tharenar 


AS AN AC VOLTMETER Measure t 1 f 4 7, 
wave, and peak-to-peak sede tt eeaeahe e. Ped me! 10 dip 0G mews e DECISELS 
yitages that det nine t . Vv + > + » 
Model 77—VACUUM TUBE VOLTMETER por a ———- © O68 w 


elve ure easily 


Total Price $42.50—Terms: $12.50 after AS AN ELECTRONIC Quamaevan: ecau of eo ZERO CENTER METER— 


10 day trial, then $6.00 monthly for 5 : Se © are show é 1375°750 volts ‘at il  megohms 50 
te its sens ~ 1 ov rad ‘ . 

months if satisfactory. Otherwise return, easily found, isolated epaired = =e _ 

no explanation necessary! Model 77 comes complete with operating instructions, probe and test leads. Use it on the bench— NET 


use it on calls. A streamlined carrying case, included at no extra charge, accommodates the tester, 
instruction book, probe and leads. Operates on 110-120 volt 60 cycle. Only 


SUPERIOR'S NEW WITH NEW 6” 
MODEL 79 SUPER-METER FULL-VIEW METER 
A Caomtination NOLT-OHM MILLIAMMETER. 
Pla CAPACITY, REACTANCE, INDUCTANCE AND DECIBEL 


MEASUREMENTS. Also Jeszs SELENIUM AND SILICON RECTI- 
FIERS, SILICON AND GERMANIUM DIODES. 


The Model 79 represents 20 years of continuou xD 
the design and production of SUPER-METERS., a 
SICO development 
Do . P - ’ . in 1938 Superior Instruments Co. designed its first 
A S i ‘ a0/) METER, Model 1150. tn 1940 it followed with Mode 
D ‘ 
R 














i succeeding years with others including Model 
670-A All were basically V.O.M.'s with extra s¢ 
> mae . . . - vided to meet changing requirements 
ESISTANCE y tO 2, 0e/ Bee Now, Model 79, the latest SUPER-METER includ: 
CAPACITY l lt every circuit improvement perfected in 20 years 
REACTANCE: 50 to 2 ! ) M tion, but in addition includes those services whict 
for properly servicing the ever increasing numbe 
INDUCTANCE l el t I ponents used in all phases of today's electroni 
DECIBELS t IS. +14 to 4 " For example with the Model 79 SUPER-METER y 


rite e< ane a " ate ow ure the quality of selenium and silicon rectifiers 

Model 79—SUPER-METER . . . Total Price iy Pon sno ate test . vite a lg 1 . ame seaury f diodes—components which have come into comn 
$38.50—Terms: $8.50 after 10 day trial GOOD seales on the moter are weed tor direct read! ) the past five years, and because this lates 

All Electrolytic Condensers f: MFD M ) R_ necessarily required § extra 
then $6.00 per month for 5 months if All Selenium Rectifiers All Germanium Diodes nete SICO used its new full- 
satisfactory. Otherwise return, no expla All Silicon Rectifiers All Silicon Diodes j-inch meter 
nation necessary! Model 79 comes complete with operating instructions and test leads Use it on the bench—use 
it on calls. A streamlined carrying case included at no extra charge accommodates the tester, 
instruction book and test leads only 


GENOMETER 


7 Signal Generators in One! 


 R.F. Signal Generator for A.M. ‘ Bar Generator 

 R.F. Signal Generator for F.M. ‘i Cross Hatch Generator 

Audio Frequency Generator Color Dot Pattern Generator 
Marker Generator 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing 


A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV 
R. F. SIGNAL GENERATOR: VARIABLE AUDIO FRE- BAR GENERATOR: The M 

: The Model 7 SOA Genometer QUENCY GENERATOR: In ad- 50A projects an actual Bar f 

Model TV-50A—Genometer Total price—- ore wes Fone “eae ae dition to a fixed 400 cycle any TV Receiver Screer 
$47.50—Terms: $11.50 after 10 ow tr of, then erates Radio Frequencies from sine-wave aud the Model consist of 4 to 16 h 

$6.00 monthly for 6 months if satisfactory. 100 Kilocycles to 60 Megacycles TV-50A Genometer provides a 7 to 20 vertical bars 
Otherwise return, no expla necessary! on fundamentals and from 60 

Megacycles to 180 Megacycles 
on powerful harmonics cycle peak wave audio signal 














variable 300 cycle to 20,000 THE MODEL 
comes absolutely 
with shielded 

CROSS HATCH GENERATOR: The poOT PATTERN GENERATOR (FOR COLOR TV) MARKER GENERATOR: The Model TV- operating inst 

Model TV-50A Genometer will project a Although you will be able to use most of your 50A includes all the most frequently 


cross-hatch pattern on any TV picture regular standard equipment for servicing Colo needed marker points The following 
iti i i rf rkers are provided: 189 K 262.5 K« 

tube. The pattern will consist of non TV, the one addition which is a ‘‘must'’ is a Dot ma a 

shifting, horizontal and vertical " Pattern Generator. The Dot Pattern projected on 1000 K 1400 K« 1600 





- ‘6s any color TV Receiver tube by the Model TV c., 2500 Ke., 3579 Ke., 4.5 M 
interlaced to provide a stable 50A will enable you to adjust for proper color C (3579 Ke. is the color 


hatch effect convergence burst frequency) 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 
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SUPERIOR’'S NEW MODEL TW-l1 


STANDARD 
PROFESSIONAL 


* Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, 
Hearing Aid, Thyratron, Miniatures, Sub-miniatures, No- 
vals, Subminars, Proximity fuse types, etc 

*% Uses the new self-cleaning Lever Action Switches for 
individual element testing. Because all elements are 
numbered according to pin-number in the RMA base 
numbering system, the user can instantly identify which 


TUBE TESTER 


NOISE TEST: Phono-jack on front 
either phones or 
phonic tubes or noise due to faulty ments 
internal connections 


panel for plugging in 
micro- 


and loose 


external amplifie will detect 


EXTRAORDINARY FEATURE 


element is under test. Tubes having tapped filaments and 
tubes with filaments terminating in more than one pin 
are truly tested with the Model TW-11 as any of the pins 
may be placed in the neutral position when necessary 
% The Model TW-11 does not use any combination type 
sockets. Instead individual sockets are used for each 
type of tube. Thus it is impossible to damage a tube by 
inserting it in the wrong socket 

% Free-moving built-in roll chart provides The Model TW-11 operates on 
complete data for all tubes. All tube listings A.C. Comes housed in a “Reso ccs 
printed in large easy-to-read type. stitched Texon Case. Only 


TUBE TES 


SPECIFICATIONS 
TEST ANY TUBE hoe Tests over 600 tube types 
— Tests OZ4 and other gas-filled tub 
10 SECONDS FLAT! 
Qa) Turn the filament selector switch 
to position specified. 


Employs new 4” meter with 
Insert tube into a numbered 
socket as designated on our 


damping chamber resulting in a 
S readings 
socke permits t 
types and prevent 
chart (over 600 types included). 
(3) Press down the quality button— 
THAT'S ALL! Read emission 
—_—_——_——-———— 
quality direct on bad-good 


meter scale. 


SEPARATE SCALE FOR LOW-CURRENT 


ously, on emission-type tube testers bee 


TUBES: Previ- 
n standard 
the 
restricted toa 
used here 


practice to use one scale for all tut As a result, 
calibration for low-current types h 
small portion of the 


greatly simplifies 


scale. The extr« é 


Model TW-11—Tube Tester 
Total Price , $47.50 
Terms: $11.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise return, 
no explanation necessary. 


testing of low types 


‘47 











SUPERIOR'S NEW MODEL 82A 


Multi-Socket Type 





seale 





Use of 


popular tube 
permits 


7 and 9 
panel 


aighteners mou 
Model 82A—Tube Tester 

Total Price $36.50 
Terms: $6.50 after 10 day trial 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise return, 
no explanation necessary 


tested simu 
Ultra-sensiti 
indicate leakage 


eakage test cir 


ip to 5 meg 


Model 82A comes housed in hands 
Stitched Texon Only 


C.R.T. TESTER 


TESTS AND REJUVENATES ALL PICTURE TUBES 
ALL BLACK AND WHITE TUBES ALL COLOR TUBES 


From 50 degree to 110 degree types Test ALL picture 
—from 8" to 30" types out of the carton 





case 


2% 36° 





SUPERIOR'S 
NEW 
MODEL 83 





tubes—in the 
in the set 


tly good 
ovide a pic- 


definition 


@ Model 83 is not simply a rehashed black and white 
C.R.T. Tester with a color adapter added. Model 83 em- 
ploys a new improved circuit designed specifically to test 
the older type black and white tubes, the newer type 
black and white: tubes and all color picture tubes 

@ Model 83 provides separate filament operating volt 
ages for the older 6.3 types and the newer 8.4 types 
@ Model 83 employs a 4” air-damped meter with qual- 


@ Model 83 will detect tubes w paren 
but require t 
ture 
contrast 
simply press the rej 
weakening, the met 
@ Rejuvenation of 
of applying a hi h voltages 
improperly applied car trip the thoc of the oxide 
coating essential for The Model 83 ap- 
plies a sure in- 
creased 


rejuvenatior 
seemingly good 


and focus tion, you 
tube ts 
condition 


Model 83—C.R.T. Tube Tester 
Total Price $38.50 
Terms: $8.50 after 10 day trial it d librated 1 

y an calibrate scates 
then $6.00 monthly for 5 months @ Model 83 properly tests the red, green and blue sec- 


if satisfactory. Otherwise return, tions of color tubes individually—for each section of a 
no explanation necessary color tube contains its 


own filament, plate, grid 
and cathode. 


picture t nply a matter 


jh voltage 


proper 


selective low vol € f y to as 


life 


ES 
SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0.D. 


eee eee ee eee ee ee ee ee ee ee ee ee ee. 
§ MOSS ELECTRONIC, INC 
g Pert. D-746, 3849 Tenth Ave., New York 34, N.Y. 


end mre the t on 


spec i I nterest or 
1 


with no danger 








Saddle Stit 


and all « 


Model 83 
complete 


portable 
tubes 


housed in handsome 
all black and white 


comes 
with seckets for 








Try any of the instru- 
ments on this or the 
facing page for 10 
days before you buy 
If completely satisfied 
then send down pay ifter al 
ment and pay bal- 
ance as indicated on 
cone. No Interest 


Finan Charges 
Kade di if not com- 
pletely satisfied re- 
turn unit to us, no 
explanation neces- 
sary. 


approval. If comy 
finance charge t 
uncelling all furthe b 
Total Price 50 
12.50 within 10 days. Balance $33 oo 
monthly for S months 

Total Price 


! 
i 
i‘ Model 79 
$8.50 within 10 days 
i 
i 
" 


Mode! TW.-11 Total 
$11 50 within 10 days 
monthly for 6 months 
Mode! 82A Total Price 
6.50 within 10 days. Balance 
monthly for 5 months 

Model 83 tal Price 
$8.50 within Balance 
monthly for 5 

Rocke International Corp 13 East 40th St New York 16, N.Y 


Mode! Price $47.50 
$s Balance $6.00 
$38.50 
Balance $6.00 


$36.50 
$6.00 
monthly for 5 months 
Mode! TV-SOA Total 
$11.50 within 10 days 
for 6 months 


Price $47.50 
Balance $6.00 


$38.50 
= $6.00 
monthly 
Export Division 
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Now... 


CLEVITE ‘BRUSH’ HI-Fl HEADPHONES 


REPRODUCTION 
UNATTAINABLE 
WITH SPEAKERS 


Here’s stereo, the way it 
meant to be heard — the way it 
was recorded with complete 
channel separation. 

Clevite ‘‘Brush’”’ Hi-Fi Head- 
phones* ¢apture all the realism — 
the living presence of stereo 
cordings =— deliver sound 
duction unparalleled with speakers. 
Uniform frequency response is ex- 
ceptionally flat to 10,000 
Large, soft ear cushions, eontoured 
for comfort, extend low frequency 
response and filter room noise for 
undisturbed private listening. Cle- 
vite “Brush” Hi-Fi Headphones can 
be installed quickly and easily in 
any stereo set with no added pre- 
amplification. Monaural models are 
also available. 

Get in on this important new 
market for quality Hi-Fi Head- 
phones. Write, wire or phone Cle- 
vite “Waleo” today! 


was 


re- 
repro- 


cycles. 


BA-206B Headphones Clevite 
“Brush” — famous for crystal pho- 
nograph 
microphone 
cording heads. 


Ti CLEVITE WALCO 


60 Franklin Street, East Orange, N. J. 
PHONOGRAPH NEEDLES * RECORD CARE ACCESSORIES 
CLEVITE ‘BRUSH’ HI-Fl HEADPHONES 


by 


elements, crystal 


pick-up 


cartridges and tape re- 
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An HO gauge model-railroad tu 
for rotating a tiny transistor 
(Continued from page 9) 
accurate results. A turntable 
for HO model-train setups can be 
The set is merely placed on top of 
turntable and 
the HO rails. The outer 
stationary part of the turntable car 
be marked in degrees so that it will 
serve as an azimuth scale. A 
generally a built-in feature 
turntables and can be used fo1 

the radio. A marked 
rotating dise of turntable 
indicator. 


cle 5 gned 
ised 
tne 
with 


between parallel 


rim of 


pointe) 
the 
as an 
For even bette buy 
pelorus with which visual bearings 
A clamp can be fabricated 
holding the radio the 

The advantage of the pelorus is 
can locked 
position. Furthermore, it 
for calibrating the 
against a visual object. 


results, a su 


made. 
set to pelorus 
that it 


be in place at the desired 


be used 


Dk 


can 
improvised 
The weekend sailor who 

rowboat, can enjoy 


even a the satet 
and feeling of security 
DF by taking along a miniature trar 
At home, it is used fo 
entertainment. While afloat, it c: | 
for entertainment as , 
tion finding. If 
the radio on 


afforded by a 


sistor radio. 
well 
he is lost, 


one of the sea 


Friends, do you see a 
double image on your TY 
Screens? Call EQ 0-000] 


for expert TV repair. 


the 


rntable makes a handy lazy Susan 
radio used as a direction finder. 
built-in looy 
forward. By 
signal 
po. t 


null side of its 
points straight 
the boat 


which is 


for minimum 


usually the 
background 
“home’ 


highe 
to wl 


noise 1S 


on the station 
listening. 

And, if he is 
take along a de 
0—10-ma 


When 


transisto1 


really critica 
milliammete 
range) or a_volt-ol 
connected in series 
radio battery, it can be 
null indicato Wher 
is weakest, current ind 

This 
More 
measured when using 
since the 
detect minute var 


ley el, 


as a visual 
signal 
lowest 


is true only of 
radios, precise null 
can be 
indicato1 human ea 
accurately 
sound 

Because it is so easy to use a 
substitute for a DI 
is little excuse for anyone wl 
of sight of known landn 
sail blind. Even a modern-d: 
Sawyer and Huck Finn 
ture out on a raft without sor 
of DF. With the 
antennas now 
build 


adio as a 
out 
would 
good fe 
the marke 


a crystal set whicl 
direction finde) w he 


on 
even 
used as a 


close to a broadcasting sta 


WS 


S 
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ANGE-DROP 


DIPPED DIFILM® CAPACITORS 
FOR EXACT ORIGINAL 
REPLACEMENT 





| THIS NEW ... MINIATURE... DIFILM 
jee SCCAPACITOR OUTPERFORMS ALL 

; OTHER DIPPED TUBULAR CAPACITORS! 
+10% CAPACITANCE TOLERANCE 

IS STANDARD. 








SPRAGUE DIFILM does it again! First to give you at SPRAGUE ORANGE-DROP CAPA 
regular prices the finest molded tubular capacitor ural teammate for the molded Difil: 
made—the Dir1LmM BLAcK BEAUTY... and now Black Beauties, born out of eng 
the newest DIFILM capacitor—the ORANGE-DRopP missile standards, are still fa 
dipped capacitor. replacement capacitors— better 
SPRAGUE ORANGE-DropP CAPACITORS are espe- molded or dipped... paper, filn 
cially made for easy installation in tight spots... combination ... capacitor made f 
where only an exact replacement will fit. They are electronics. 
the exact same dipped capacitors used by leading Where a dipped capacitor is cal 
manufacturers in many TV sets. dipped unit can match the ORANGE-D} 
distributor 1s stocked with all px 


WHY ORANGE-DROPS 205, 400, S08, ane ——e = 
BEAT HEAT AND HUMIDITY Kleer-Paks. Order some today 


*Du Pont Trademark 
Sprague Orange-Drop Mylar-Paper Dipped Capacitors com- 
bine the proven long life of paper capacitors with the 
effective moisture resistance of film capacitors. Their 
duplex dielectric of kraft paper and polyester film is 
impregnated with HCX®, Sprague’s exclusive hydrocarbon 


material which saturates the paper and fills voids and A ® 
pinholes in the film before the HCX polymerizes. The 0) 0) UE 
result is a solid, rock-hard capacitor section which is then the mark of reliability 


double-dipped in bright orange epoxy resin for moisture 
protection. Leads are neatly crimped for easy installation 
On printed wiring boards. 


don't be vague—insist on 


ANOTHER TESTED RELIABLE PRODU 
LARGEST CAPACITOR MANUFA 
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RADIO 
The Old-Time) shows the 


You) g Ham 


how to solve 


some of the radio woes that give te chnicians bald heads 


hoce 


By JACK DARR 


HE Old-Time came in through 
the shop’s back door, a smug ex 
pression on his face. He jingled a 
small stack of hand 
and he whistled softly. The Young Ham 
was piled up on his end of the bench, 
with his face buried in a copy of Mad 
magazine. Despite the presumably hi 
larious nature of his 
he looked very unhappy. On the 
small 


dimes in his 


reading material, 
ben h 
completely disassembled, a radio 
ay. 

“Well, Junior, what’s 
asked the Old-Time 
look a wee bit sour!” 

“You’d be sour, too, if you had this 
little stinker!” said the Young Ham 
bitterly. “All it’ll do is squeal and 
squall. There ain’t a thing wrong with 
it, but it just won’t work!” 

“Well, now,” soothed the Old 
pocketing his dimes,” 
on.” He 
it on. As it 
all he could get 
birdie S, 
he said, turning the 


UDI 


“You 


Timer, 
lessee what goes 
bent over the | , turning 

enough, 
assortment of 
“Hmm,” 
generatol 
on. He clipped the output lead to the 
and tuned the 
back and forth, moving the 
while. The 


sourly. 


warmed 
Was an 
squeals and whistles. 
signa 
loop frame, generator 
rad 0 lial 
Young Ham 
“That’s all you’r 
gonna get!” he growled. 

“Well, that. 
The Old grinned. “Come on, I’ll 
buy the coffee with some of this money 
I just off Doe and Max. Had to 
sink a long putt on the seventh to do it, 
too!” He grabbed the copy of Mad out 
of the Young Ham’s hands, and dropped 
it in the wastebasket shot out 
the back door and across the alley to 


once in a 


watched him 


” 


now, I wouldn’t say 


Time) 


won 


as they 
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the drugstore. Settled thers 
coffee, the Young Ham said, “ 
quit looking so smug. You 
out what was the matter w 
that quick!” 

The Old-Timer merely grim 
ingly and stirred another spoonf 
sugar into his coffee. “All rig! 
what’s wrong with it? I give up!” 

“Well,” said the Old Timer, 
gotta remember that I was fixin’ 
things when you were just a gleam in 
your father’s eye! I’ve seen a lot of 
troubles an’ I’ve done just what you 
did m’self quite a few times! Te 
have you aligned that set?” 

“Yeah,” said the Young Ham, 
touched it up some. Didn’t seem to | 
though. Just squealed worse! | 
get anything on the lowe 
dial.” 

“Thought so. Well, I’ll show you 
we git back to th’ shop, but I « 
you now. Your if on that set is 
peaked at around 650 ke!” 

“650!” cried the Young Ham 
can that be? An’ how can that 
all that oscillation?” 

“Well, when you keep on 
a set by hand, without 
generator, you 
ther an’ farther away from the ght 
frequency,” explained the Old-Time 
“Can’t help it. First thing you know, 
the if’s away off. When it gets up into 
the broadcast band, like this one, you 
begin to get beats between the set 
oscillator, the signal an’ everything else, 
an’ your whole set goes kapoot. Bein’ 
so far off frequency, you get 
the bandpass of th’ if transformers and 
your gain goes away down, so th’ set is 


them 


half 


usin’ 
] 


unconsciousi\ get 


outside 


weak.” He paid for the 

his stack of dimes and the 

to the shop. There he tu 

set on again and called the ¥ 

“Looky here now. I’ve showed 

before, but 

so c’mere.” 
The Young Ham surrept 

trieved his new Mad fron 
asket and peered over the O 

Seng 


you seem to ne¢ 


shoulde: here now. [’ 
an if signal into th’ set by 
into th’ loop.” He turned the 
dial back and forth. “I am? We 
try this then.” Turning the 
he connected the generator t 
of the if amplifie: 
generator dial, he fina 
signal. “Now look there 
too close to 455 ke, is it?” 
Ham gaped in amazement 


Don't fiddle with alignment 

“How did the thing get 
he asked. 

“Fiddlin’ with it!” 
Timer. “Tryin’ to align the 
broadeast signal! It just ‘ca 
Even I can’t do it, smart as I 
bration, ves. You can set th’ 
trimmer right on a signal, bu 
align the if that way 
here.”” He connected a vtvn 
network, 
the signal 


tube 


snappe 


can’t 
near the volume « 
generator to 4 
proceeded to adjust the t1 
for a reading. Several 
was forced to stop and turn 
generator level unt 

satisfied. Moving th 
lead to the mixer 
of the 


peak 


signal 
was 
grid lead, 
tuning capacitor, he 
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IF AMPL 





\ 








; for the input 1 
the signal gene 
back and 
fairly 
He 
madcast tations 
at this point 
» KLCO. How 
anyhow? 60 mile 
ght. Don’t want to use th’ loc: 
ion, he’s too strong. So, we knov 
exactly 1200 ke, within 4 0 
: *] gineer’s 
lial on 12 


and 


antenna t 
readings a 

the tuning | 
Now several 


without a 


Stations can 
sign of 

illatior 

“Now, 
“‘let’s try the 
oscillator coil 
haven’t, and 
you can do with 
just pick up a station near 
the dial to the station’s right f 


and I slug till 


continued the | 
low end. Lucky tt 
has a tunable co 
there’s not 
this 


600 ke, set 


f ‘em 


"em. But on 


requency, 
adjust the you get the 
loudest signal.’”” Making the 
as he spoke, he quickly 
1200 ke, 
trimmer slightly, tuned back across the 
low-end station, and grunted with satis 
faction. 

“So there you are,” he 
back. “Now how it’s 
done lways remember, young squirt, 
that there’s a difference between ‘cali 
bration’ and ‘alignment’. There ain’t 
but one right way to align a radio and 
that’s the way I just did it. If it’s far 
enough off, start at the last if 
former an’ work your way back toward 
the antenna. You know how to find an 
unknown intermediate frequency?” 

“You showed me once,” said the 
Young Ham. “Lemme see now 

“IT showed you several times!” 
the Old-Timer. “Looky 
coupled the signal generator to the 
radio again, by clipping the lead to 
the loop frame. “Here, I got a signal. 
Is it the correct if or is it a beat that’s 


adjustment 
the dial 
retuned the oscillato: 


ran 


back to 


said, leaning 


you see gotta be 


trans 


said 


here,” and he 
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2ND IFT 


v2) t3i 


2ND DET, OUTPUT 


IST AUDIO PWR OUTPUT 
V coe 


: TRANS 
3 Ih val 2 
3 | > S eT 
t Bee 
7 + 
J 
—e+t | $ 


aww 


i 


comin’ in through the front 
do you tell the difference?’ 
Ham looked blank. “Like 
the Old-Timer moved the 
of the radio. The signal 
peared. “See? We car 
in and out, so it air 
I set the 
quency, we car 


gener: 


the generator to 

at the setting of 

set doesn’t have 

demonstrated. 
back 
through. “S« 
through the if 
coming in through 
first one I had there 
of a harmonic or something 
could hear, but it wasn’t the if 
always tell. If you can’t tune 
with th’ set dial it’s thro 
e” 


inter and 


came 


was 


goin’ 


The Young Ham’s face 
look of comprehension. “I 
cried. “You’re going thre 
stage, but vou’re just 
amplifier. The 
anything to do with it at that point.” 

“Right!” agreed the Old-Time 
“Now you’re beginning to get th’ point 
Remember, your if stages are a 
tuned bandpass amplifier an’ you car 
align them 
accurate signal 
look up th’ correct 
quency for that particular set in the 
service data file. Although most of th’ 
sets nowadays, outside of th’ transistor 
models, use 455-ke if’s, still you neve? 
can tell when somebody’ll try to throw 
you a curve. Better 
up. Only takes a minute and then you 


” 


sure, 


oscillator doesn’t 


fixed 
usin’ 
methe 


intermediate fre 


without 
Be st 


propel ly 


source. 


be safe an’ look it 


Lightning strikes twice 

The next day the Old-Timer came 
into the shop only to find the Young you g 
Ham in the identical attitude he had a irred b t say. So 
been in the day before. Another small a of the 
radio lay on the bench before him. This’ rf an to the 
time he was simply glaring at it. The power supply tput filter 
new Mad lay in the far corner of the 


all cars 


capacitor has that mess 
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COMPLETE“... 
TRAINING 


FOR BETTER RADIO-TV 
s 





Fig. 2—Scope and signal-generator con- 
nections for sweep alignment. The small 
coupling capacitor may be 5 to 50 upf 


for the com- 
plete 2-volume 


Let these t orld-fam 
ing books teach you to handle 

AM, FM 'V service jobs by approves 
professional methods—and watch your effi 
ciency and earnings soar! 


ple 


tN 


* i] 

THE NEW Ghirardi 
RADIO-TV SERVICE LIBRARY 

Almost 15 € 


trations show 
phase 


10 pages and over 800 « 
step-by-step how to har 
of modern trouble-shooting and 
1—Radio and Television Receiver 
TROUBLESHOOTING & REPAIR 
plete guide profe na " " 


ha 
s : ” 


2—Radio ‘aah Ttiditaban Ghiiee 
CIRCUITRY AND OPERATION 


pag 


low price... You Save $1.25! 


ar 


New 


i 


10-DAY FREE TRIAL 


Dept. RE-50. RINEHART & CO., Inc 
232 Madison Ave., New York 16, N.Y 


FREE EXAMINA 


ni book(s 


’ TROUBLESHOOTING & RE 


CIRCUITRY & OPERATION 
36 I 


Check here for MONEY-SAVING COM- 
BINATION OFFER . Save $1.25. 


e big books at special 5 e of on 
; Regu Pp e $14.25 you 
SAVE! Send cash with your order and Rinehart pays 
the postage. Same return privilege 


IUBRLESHOOTING & 
I OPERATION 
t are 
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of assorted freque1 ces 

minus if you want to 

t. So it gets a little off, a 

the filtering efficiency 

Then, allgy 
wind up building up a 

the return paths back to t 

ply, an’ th’ first thing you knov 
a feedback path somewhe 


when you’re 


goes into oscillation. Like 


y’ don’t necessarily have i 
loud hum. This cap: 
ust got too high a powe fa 
rds, it has 
as capacitance, that’s all.” 
“Well!” marveled the Young 
“T sure didn’t think « 
“Well, if you can 
schematic in mind, an’ m 


customary 


other w resistance 


deduction about just what’s happenin’, 


you won’t have too much trouble, 

the Old-Timer. “Experience is 

help, too! Every time you run 

trouble like th 

a note of it, an’ pretty soon you’ll 

a mental file of dang near all of 
“How can you remember all 

darn things?’ ’asked the Young Ham. 


characteristic 


Try this one 

“T got news fo1 
Old Timer grinned. 
got a good groundin’ in 
about a radio an’ you 
works, you can get pretty cl 
of th’ time. Say, by the way, I gx 
for you; almost like this, only 
Came in this mornin’ while you 
in school an’ I saved it for you.” Ig 
noring the very sarcastic “Thank 
from the Young Ham, he 
end of the bench and 
another small “Here, try this 
out and see what you think of it. Gimm« 
a tentative diagnosis on it. I gotta run 


You can’t! 
“Howeve 
the bas 


remem be 


you 


went t 
bi ought 
radio. 


across the street a minute 
When he returned, he found the little 
radio playing sweetly on the local st: 
tion. The Young Ham beamed 
him. “Hey, Dad-O! Listen 
realigned it like you said, and lis 
Stations all over the place!” He ran 
up and down the dial, demonstrating. 
“Like way out, man!” agreed the 
Old-Timer. “Only little thing an’ 
that’s what I wanted you to find. Notice 
anything out of th’ ordinary?” 


one 


Twiddling the if's helps 
“There you got me, 1 


i 


(Fig. 

a response curve of the f 
I hooked the 
an’ the scope to the detect 
ight here at the top of the 
l. Now, by settin’ th’ sign 
ator up to produce an FM sig 
about 30 ke at the if, I got 
what the if stage 
See that funny-shaped patte 
3-a)? That don’t look right, 

“Shouldn’t it be more ! 
instead of h 
sharp point?” asked the Young 

“Right, Junior. You're 
tack today!” said the Old-T 
‘point’ indicates that the thir 
on th’ verge of bustin’ 
See those little 
line there? 


clue. 


generator to th’ n 


trol. 


re Sponse 


more ounded, 


into os 
‘squiggles’ or 
Those are alway 
That an’ th’ sharp point 
general one-sidedness of the 
Now, let’s adjust the if tra 
until we git this thing a bit 
metrical, huh?” 
he retuned the if adjustment 
worked, the pattern gradually 
shape of Fig 


Suiting action t 


the rounded 
then,” he said, disconnecting the 
what she 
now.” Sure enough, the 
gone 
from one end of the 


ments, “lessee 
annoying 
and the radio 
} 


tle was 
sweetly 
other. 
“Hey, that’s a lot better,” 
Young Ham. “Now, just 


causing that? 
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RADIO 


= rn, 

“Well, that’s a leetle hard to say, {{ dy. h 4s, e 
precisely,” said the Old-Timer, hon- | / . 1 : = 
estly. “Might have been darn near any- ; ae 
thing: too hot if tubes, some stray coup- | } oy j 


ng in the wiring, filter capacitor just ' 

right on th’ verge of bein’ too high in \ ’ NEED 

power factor, not enough shielding or | ; ~ 

even a fault of the design of the set! | _ 

This you usually find in th’ cheape1 ; THIS ese 


sets Poor ol’ designer tryin’ to get 


more out of it than he put in, an’ drivin’ - 

his if stages too hard! U sed to find a GIANT 

lot of that right after th’ war. Not so 

bad now, thank goodness. Anyhow, the 

b sic fault was a kind of incipient os- ALL aEW 1960 


illation, caused by a little-bitty feed 


ack path somewhere in th’ set. You AT 

coulda tracked it down other ways, but 4 PN Rete 

this is a heck of a lot easier! Of course, 

if you do try this on some set and you 

an't get th’ pattern to come up like = 

t oughta, then you start lookin’ fo1 11) 
troubles: temporarily replace the | 204 
capacitors; shield the if tubes; thing WwW 
th’ lead dress on plate and grid A Complete Buying — e 


check \ KING-SIZED 
vires; check th’ ave bypass capacitors, PAGES 
and all of the other things you could il) 

do to eliminate feedback, paths in both ADIO 1} 

plate and grid return circuits. If you’ll Loa 

Lo this: whi le you watch your scope pat EVERYTHING 


ll you right away whether IN RADIO 
you just did really helped or not.” TV AND 
s a kinda old signal generator, ELECTRONICS 
“y asked the Young Ham. “Do 0 nic 
1e) ce them any more? Seems as if E L 
\ 7 een ¢ 7 e li for quite ' 
Lae ANNUAL {00'S OF 
Nope »’ said the Old -Timer, “guess ean NEW ITEMS 
t. Hickok made this old 188 ’way back LISTED HERE 


941. Since then it’s been superseded FOR ist TIME 
new job. They call it the 288X. s || 
od t 


here used to be a lot of ’em, an’ there _— 
may be more one of these days. Seems 21 PAGES 

ke sweep alignment is comin’ back, by a 2 Gur waiter OF BARGAINS 
golly. Tell you another thing this’ll do NOT IN ANY 
Tell 1 I 
t i ata Z % 


ne what you have to have to align 
of these littl AM/FM/hi-fi tuners 
hat are gettin’ to be so popular nowa ji) Ge = — 
g ~ Seer OS oe 
way to make the thing pass = 2 BURSTEIN-APPLEBEE CO. Dept. M, 
1012-14 McGee St., Kansas City 6, Me 


OTHER CATALOG 





‘ band of frequencies, up to 15,000 ay 
cycles, haven’t you?” —— Send ee | B-A ( 

‘Right! At least, you ought to, if nar 
you’re gonna call the thing hi-fi,” an 
swered the Old-Timer. “‘Now, suppose 
uu wanted to align the if stages on 
ne of them, on AM f’rinstance. Would ‘ 
ju just peak it like you did this one? — eee ee ee ee ee ee 
Or would you like to find some way 
flat-top th’ if response curve so’s 


BUR STEIN-APPLEBEE e 


The JUNE issue of RADIO-ELECTRONICS will b e May 26 
ORDER YOURS NOW! 


would pass all those frequencies. Re 
member, the standard bandpass for a 


A 
: ; F 
regular if is only 10 ke and most of ENGINEERING |) DEGREE IN HI-FI RECORDING TAPE 
em a lot less’n that!” \ 
sx isa tuy 2 SCIENCE ‘ye! 27 or 36 MOS. FREQ. RESPONSE 30-15 KC 
10 DAY MONEY BACK GUARANTEE 





NDICATES OSCILLATION 


aa Gta < 1200’ Acetate, eact 
yCOFT™S _SHARP = 1800’ Acetate. eact 
< NOSE 7. 1} ¢ 1800° Mylar, ea 
. 2400° Mylar, ea 
“Accelerated year-round program pre 
ployment in fields of Science and E 
4-year program for B.S. Degree completed in 3¢ nths 
special engineering degree program in 27. Classes start 
quarterly—June, Sept v January March Quality 
education. Graduate m tt 
ernment approved fi 
tates, 40 countries 1iidi 
Save time and money. Earn board whil 
for cataing and complete information 
a & 1750 E. Washington Bivd., Fort Wayne 2, Indiana, 


Fig. re o) = correct (b) INDIANA TECHNI AL COLLEGE 1799R Ist Ave. 
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the transistor... 


work with it... have 


fun with it...understand 


it better with the new 


Gernsback Library book... 


TRANSISTOR PROJECTS 


One of the best ways to learn more about tran- 
sistors is to work with them. But are you a little 
timid about getting started? Scared by some of 
the things you’ve heard about these mighty 
mites? Forget it—skip the theory and plunge 
right into practical work with this new Gerns- 


RANSISTOR 
PROJECTS 


back book. The first two chapters alone will 
save you many times the price of the book 
Chapter one clears away a lot of hazy miscor 
ceptions that block the way to success in tran- 
sistor projects. Chapter two gives you some 


hard earned hints that will save you money by 
avoiding a lot of pitfalls and it shows how to 


new 


put transistors to uses that will give you un- 
dreamed of results. 

These are all practical hints learned the hard 
way by the authors themselves. Matter of fact 


the whole book is practical. The rest of the 
chapters make up an all-star lineup of transis- 
tor projects culled from the pages of RADIO- 
ELECTRONICS Magazine. They're written by 
the top transistor authors and experimenters 
in the business. And every project works. 


TRANSISTOR PROJECTS 


They've been tested by the authors. 


SOME OF THE THINGS YOU CAN MAKE 


Gernsback Library Book No. 89 
160 Pages $2.90 


All kinds of transistor radios, test instruments 
and accessories, off-beat projects like remote 


transistor ear, mini-amplifiers, electronic 
counters, etc. Open the doors to hours and 
hours of fun, enjoyment and profit. Get this 
new transistor book—Transistor Projects today. 


Other GERNSBACK Transistor Books You'll Want to Own 


SERVICING TRANSISTOR RADIOS 
—By Leonard D’Airo 
How to solve the specialized problems met 
in servicing these tricky sets. Pitfalls to 
avoid—techniques to master. How to handle 
transistors, printed circuit boards — other 
miniaturized equipment. Many useful trou- 
ble shooting charts. 
224 pages. No. 76 $2.90 


TRANSISTOR CIRCUITS 
—By Rufus P. Turner 
Over 150 practical transistor circuits for 
you to build with, fool with, improvise on. 
Building blocks for unlimited projects. 
160 Pages. No.63 $2.75 


TRANSISTOR TECHNIQUES 


Low-cost handbook on transistors for the 
practical man. Covers testing, performance, 
construction and measurements with a mini- 
mum of math and theory 

96 Pages. No.61 $1.50 


ORDER THESE BOOKS TODAY 
AT YOUR DISTRIBUTOR — 
OR USE THIS COUPON 


TRANSISTORS—THEORY AND 
PRACTICE 
(Second Edition) —By Rufus P. Turner 
The book on transistors. One of America’s 
outstanding authorities on transistors tells 
you all there is to know about how and why 
they function—and what you can do with 
them. Tests, measurements, equivalent cir- 
cuits. Completely revised. Much new mate- 
rial added. 160 Pages. No.75 $2.95 
See ee ee ee ee ee ee ee ee ee ee ee oe 
© Gernsback Library, Inc. Dept. 50 iJ 
§ 154 W. 14th St. « New York 11, N.Y. J 


If Please send me postpaid the books checked. 


g My remittance of $_______ is enclosed. y 
C) 89 Transistor Projects 

4 07%075 063 O61 i 

i Name eee. 

] Please print 


i 
i 
Street 
{ i 
i 
oo 
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RADIO 


“Why, it would be much bette 
could flat-top it,” said the ¥ 
‘But how would you do it?” 

“Well, it’d be a leetle roug! 
to do it with just an output 
a standard signal generat 
Old-Timer. “But 
sweep generator on it, on 2 
just did, and adjust the if 1 
give you a flat-topped resp 
like this (Fig. 4). If you 
FM if’s to be the 
oughta be, all you gotta 
them at their correct if, 1 
it? Set your sweep widtl 
cause yout! FM signals « 
band than AM: 150-200 


cal get the same nice 


you could 


Same, 


30 KC SWEEF 
OF SIG GEN 


oY 


aiceieentl 

BANDWIDTH OF IF BEING SWE 
Fig. 4—Flat-top 
band AM tuners for hi-fi radio r« 


— 


alignment for wick 
ception 


response that you need. 1 
you a tuner with pretty po 
ity, on AM anyhow, but that 
to bother much. Seems li 
hi-fi bugs don’t go in f 
more. They confine theit 

to the local stations an’ the 
don’t make any differe 

if they want, you can set U 
any way they need it. If they 
tant stations, set ’er up fo 
bandpass, say about 8 ke, a1 
tivity will be fine! So, you car 
do anything you want, if y 
it in the right way.” 

“Say, that’s right,” admitt 
Young Ham. “Never thought 
fore.” He turned the little 
and a burst of rock ’n’ roll 1 
out from the local station’ i 
noon Teen-time show. The O 
got a faintly 
“Junior ” he inquired, “did I ¢ 
you about the article I read 
ago? An engineer down in tl 
was havin’ trouble with th’ 
eatin’ his native workers? Kn 
he did?” 

“No,” said the Young Hai 
suspicious look. 

“Hooked up a PA system 01 
and ran up and down th’ road 
rock ’n’ roll records so loud you « 
hear it for a mile! Them leop: 
off for th’ high lonesome and ain’t b 
seen since! And, y’ know what? 
kinda affects me th’ same way 
he grabbed his battered cap and 
of service calls and beat a hast 
treat before the Young Ha 
come up with a rebuttal. END 


nauseated ex] 
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Dependability 
isa 


built-in 


feature 
of 
all 
Delco 


Radio 
Service S 
Parts! 


for instance. Delco electronic speakers are built rugged for long life and resistance to e 
exceptional power handling and rich distortion-free tone 











Take speakers 


onditions. You can rely on then 
“Hi-Fi” speaker, No. 8007, provides the most power and tonal rang 


Jio systems, it’s a good, fast seller with price and 


Delco’s popular 8-inch e for the money 
for replacement use and high fidelity a juality appeal 
For speakers, transistors, transformers and other fine parts for Delco and other radios, see your 
Parts Distributor. He carries the complete line. Other extras you get with Delco are e Wid 
application parts e Complete technical training program e Effective warranties e Dealer identification sigr 
bility and reliability for your customers, more profit for you. 


Stock with Delco Electronic Parts—more dependa 
x3 @erTED wOTORS SYsTES oe 
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Souping up that OLD RECEIVER 


By J. H. THOMAS 

[F you like to listen to foreign 
and amateurs, and your r‘ 
an inexpensive shortwave ul! 
uses the coils already in the all-wave receiver how you can pull in Europea 
you never knew existed, a 


For more sensitivity add a tuned rf stage that 


many amateurs inaudible 
The whole job won’t cost 
will it take more than about 
F your time. It’s just a matte 
a 12BA6, two resistors, f 
rs and an rf choke to the « 
doing a little rewiring. A 
oe -200 ches, ' = : that adds a lot of sensiti 
Ci, C2, C—.0 SER PCOS: TSCeEVErs. 
ore : Monn 
12BA6 (1) lon’t have an rf stage. T 
Socket, 7-pin miniature plete rf stage, with coils, tl 








nexpensive all-w 





ng capacitor, third 
capacitor ar 


vaandswitch « 








TO CT OF PWRT 





ANT CAP 


BANDSPREAD 
CAP 


TUNING CAP LUG 
NEW POSITION 100 
OLD POSITION 

R2 





Cireuit of inexpensive all- 
wave receiver showing I2BE6 
added rf stage. 





Cl 
C4 

RI 

c2 

I2BA6 RF AMPL 

NEW TIE POINT UNDER 


Under the chassis, this PWR TRANS BOLT 
is how the modification 


looks. RFC 
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I’ve got everything you need in a horizontal 
oscillator: No heater-cathode leakage to throw 
a TV set out of sync. No microphonism to tear 
the picture. And long, long life to eliminate 


call-backs for you. 


The new CBS 6CG7 offers tal reliability 
- . - proved in performance by leading TV set 


manufacturers. You, too, can profit from the 


7 
| mM total reliability of CBS tubes. Just make it a 
os habit always to replace with CBS 
loaded with 
performance, The CBS 6CG7 is a 


premium - perf Irmance 
tube. Hum-free coil ‘ ms > 
heaters assure long life . . 
mM an And combined with a a 
ring getter and pinched 
(NO SYNC PROBLEMS cathodes, they 
eliminate heater-catt 
WITH ME) ode leakage . . . notori 
ous for causing loss « 
horizontal sync 
top micas and se 
automated precision as 5 4 
sembly minimize micro- ath 


phonism. Truly the 


tual 
virtually 


dustry... has adva 
engineered feature 
found only in prem 
performance tubes 


6CG7 ... best in the ir wa 
Asstt ) Vay 








CBS ELECTRONICS 


Danvers, Massachusetts 


Receiving, industrial and picture tubes + transistors and 
diodes « audio components + and phonographs 
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The 
Beautiful 


CONSOLETTE 


—only small 
organ with 
two full 
61-note key- 
boards and 
22 stops 
Requires only 
2’x3°'2"" floor 
space! Com- 
mercial value 
approx:mate- 
ly $1600 

or more 





BUILD THIS SUPERB 

A ORGAN 
FROM SIMPLE KITS 
and save over 30h 


Give Your Family A Lifetime 
of Musical Joy With A Magnificent 
Schober Electronic Organ! 


Now you can build the brilliant, full- 
range Schober CONSOLETTE or the 
larger CONCERT MODEL with simple 
hand tools! No skills are needed; no wood- 
working necessary. Just assemble clearly 
marked electronic parts guided by step- 
by-step instructions. You build from kits, 
as fast or as slowly as you please ... at 
home, in your spare time with a small 
table serving as your entire work shop. 


Pay As You Build! 


Start building your organ at once, invest- 
ing just $18.94! The superb instrument 
you assemble is as fine, and technically 
perfect, as a commercial organ .. . yet 
you save over 50% on quality electronic 
parts, high-priced labor, usual store 
mark-up! 

Free Booklet 
Send for 16-page booklet in full color 
describing Schober organs you may build 
for home, church or school — plus articles 
on how easy it is to build 
your own organ and how —____— 
pleasant it is to learn to THE GREAT 
play. Also available is CONCERT 
10” LP demonstration MODEL 
record (price $2.00 — re- meets 
fundable on first order). specifications of 
Send for literature. No American 
obligation and no sales- Guild of 
man will call. Organists 


Mail This Coupon For FREE Schober Literature 
And Hi-Fi Demonstration Record TODAY! 
oa as Ca a ee en ew aD enDas ay 
The Schober Organ Corp., Dept. RE-4 1 
i 2248 Broadway, New York 24, N.Y. 
——— : ; 
© Please send me the 10” hi-fi S« neber 6 
and other literature on the Schober organs ] 


© Please send me the 10” hi-fi Schober 
demonstration record. I enclose $2.00 (re- 
fundable on receipt of my first kit order) 


Name 


Zone State 
mm ae ee Ea 
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but would be relatively costly and diffi- 
cult to fit into the receiver. It is simple 
to add a tuned rf stage using all the 
present coils (and no more) and make 
the converter an untuned stage. h 
way, you will not detract fy 
lectivity (as you would with an unt 
rf stage); you 
the signal to noise ratio and you 
gain a great deal in sensitivity. 
Here’s how I did the job on my H: 
AR-3. The modified circuit is show 
the diagram and photo. The connect 
to pin 7 of the 12BE6 are w 1 
and the entire group of « 
connected to the 12BA6 as showr 
plate of the 12BA6 is fed tl 
rf choke and a 100-nuf capacito 
ples it to the grid of the 12BE6 
the connections to the 2 
well away from the he: 
recelvel! 


om the 
une 


will, at least, maintair 


should be realigned, 
particular attention to 
Oscillator action 
affected by the change 
the 12BA6 needs no 
and no separate 
No. 20 for 
The socket enough 
the short (unless 
ship your receive 
For the 
rf amplification was not re: 
and, if you feel you 


shou 


sheet-n 
support, 
solid the connect 
gets 
wires you 
some whe 
broadcast band, 


want 


to do 


without it there, 


fier connections can be swi 


be a three pole 


least, one section to 


t 


re 


t 


; 


the ¢1 


jut So you can swite h back 


This sw 


two positior 


al circuit at once. 
switch 
12BA6 grid, 
ynnections 
the third to 
with the rf 
ining capacitor, whi neer 
re capacitance with the 12BA 
reuit. A 3—15-uef trim 


e adequate. The select 


ions to the 
witch the 
d and 
imme}! 


normally quite good, 
ng interfe 
bands F 
the 2 muit plie 


ing signals or 


this reasor 


am plific 
but no 
‘ith th 
it affect the 
you can have 


vity as well. The 





COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


Only from famous COYNE do you get this 
modern up-to-the minute TV Home Training. 
Easy to follow instructions—fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid 
ance by Coyne Staff. Practical Job Guides to 
help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI 
NESS — part time or full time. COSTS 
MUCH LESS—pay only for training 
“put together kits.” 

SEND TODAY FOR FREE BOOK 
SEND COUPON or write to addre 
for Free Book and full details including EASY 
PAYMENT PLAN. NOCOST OR OBLIGA | Ps 
TION —NO SALESMAN WILL CALI = 


8. W. COOKE, Ir, e FOUNDED 1899 
Pres. ELecrTRicat Semene 


CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. Congress Pkwy. Dept 50-H5 Chicago 7, Il! 


| COYNE Television Home Training Div. =a 
New Coyne Building, Dept. 50-H5, 
1501 W. Congress Pkwy., Chicago 7, Ill. 


Send FREE BOOK and details of your 
| Home Training offer. 
| Name__ 


nO COSKLY 


s below 


Lowter 


Televis 


Address. 


add all UHF channels 
to your tv set 


BLONDER-TONGUE 
MODEL 99R 
UHF CONVERTER 


Make your present TV set 
a modern 82-channel receiver 


@ sharper, clearer pictures 
@ easy, one-knob tuning 
@ drift-free performance —no 
fading M@ approved for color TV 
@ UL approved @ tuned input 
Outperforms all others in its clase. 
The nation’s biggest selling UHF 
converter. Only 


2295 


For fringe areas—the powerful 
Blonder-Tongue Ultraverter 


Model BTU-2R, 39.95. 


Sold by parts distributors. | 


BLONDER-TONGUE LABORATORIES, INC 
9 Alling St., Newark 2, N. J. 
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UBES rule this month. There is a 
power-output audio type, a high 
gain twin triode for cascode ampli 
fier a couple of pentodes 
f amplifier use and a full-wave 
fie Protecting the interests of 
semiconductor field are a couple of 
and a line of 


service, 


ilicon transistors 


Zener diodes. 


6EW6, 4EW6 
These 
transconductance 
lesigned fo 
1-volt 
warmup time 


high- 
pentodes 


miniature 
sharp-cutoff 
service as if amplifiers. 
controlled 
series-string 


tubes are 


has a 


for 


version 


eatel 


6EW6,4EW6 

yn. The tubes are 

leate ratings. The 

volt 400-ma and the 
t 600-ma heater. 


rypical 


identical except 
6EW6 has a 
4EW6 a 4.2 


istics of 
class-Al 


operating characte 


Sylvania tubes as a 


plifier are: 
125 
tied to cathode 
125 
56 
| {ma) i 
le: (ma) 3.2 
gm (umhos) 14,000 
Rp (approx) 
(k ohms) 


Vv, 
G3 
Vv 
R 


{chms) 


200 
6CA4 


A full-wave 
a 9-pin 
for use 


tr} 


ibe has a 


vacuum rectifier tube in 
miniature envelope intended 
in high-fidelity equipment. The 
unipotential cathode with 
heater and has high-voltage 
between the cathode and 


@vc 


i 6.3-volt 


sulation 


6CA4 

heater. The 6.3-volt heater eliminates 
the need for a separate heater winding 
on the power transformer. 
Maximum design-center 


ratings of | 
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WORLD FAMOUS 


MOHAWK MIDGETAPE PROFESSIONAL 500 


HIGH SPEED 
POCKET TAPE RECORDER 


Used by NBC — CBS 

and numerous radio and TV 
stations, for recording 

in the field 

Records anything it hears and 
plays it right back in 
unbelievable broadcast quality 
Special built-in “VU Meter”. 


Weighs only 3 lbs. 


For literature on model 300 


| 
| 
| 
| 
| 
| 
| 
| 


THE PEER OF 

TAPE RECORDI 
MIDGETAPE 
AMERICAN 


POCKI 
RS 
IS 

MADI 

“Science Fiction 


available for confid 
recordings 


400 


write Dept. RE 


° 
fe TRANSISTOR =e 


0 I eer hh ss 


business machines corp. 


halsey street 


brooklyn 33, 


new york 


manufacturers 


Takes the trouble OUT 
of trouble-shooting — 


Quickly checks: 
* RADIO 


* HI-FI 
* INTERCOMM 
* TELEPHONES 


* COMPONENTS 


Completely self-contained : 


* Uses One 
Pen-lite Battery 


* Transistor Powered 


* Inductive Sensitivity 
Couples to circuits 
without leads 
* Wide Frequency Range | 
Mid-audio to high RF 


Tale i lodeie-teme)y 


ele), mM -jet-) ese) 
= oh ON BLO) IL Or 


INC. 
56 ROUTE 10 
HANOVER, NEW JERSEY 


THE neQuita 


lied For 


TRANSISTORIZED 


SIGNAL 
INJECTOR 


Pen size precis nent, weighs 


only 


ne ur € T electronic 
Used by 
1 service 
ibstitution 
ind trouble 
igh your 
ly coupon 
delivery. 


Se eee Se ee Re ee? 
DON BOSC 


sed is 





GENTLY AUTOMATIC 


YOUR HIGH FIDELITY DEALER 
IS NOW SHOWING THE NEW 
GLASER-STEERS GS-400 
THE GENTLY AUTOMATIC CHANGER 
THAT PAMPERS 
YOUR PRECIOUS RECORDS 


Gently automatic, the new GS-400 handles your 
treasured records with utmost care preserving 
the brilliance of their original performance for 
many additional playings 

it combines | the finest record 


atic conven- 
00 draws 


Gently automatic, 
playing features with all the autom: 
iences of a record changer The e GS- 
upon the major engineering advances a 
in the famous GS-77 to provide precise tracking 
of stereo and monophonic records and trouble- 
free operation for optimum performance 


The GS-400 in your high fidelity system, brings 
out the best in the other components and, at 
the same time, keeps the cost of the system in 
a moderate range. Attractive Holiday Grey 
changer with silver trim, white turntable pad 
Less cartridge and base only $47.50 


GLASER-STEERS GS-77, World’s only rec- 
ord changer with “Turntable Pause’ and now 
the distinguished companion of the GS-400 
Less cartridge and base only $59.50 
See and hear the GS-400 and GS-77 at your 
dealer today. For details write: RES 


GLASER-STEERS CORPORATION 
155 Oraton St., Newark 4, N. J. 


GS-400 FEATURES — 4-speed automatic and manual 
operation: 16, 33, 45, 78 rpm « rumble, wow and flutter 
virtually inaudible « counter balanced, die-cast aluminum 
arm « damped acoustically isolated arm—shock sus- 
pension prevents mechanical feedback through arm 
pivot. Resonance is negligible « 4-pole, hum-shielded 
motor for smooth constant speed * full provision for 
2, 3, or 4 terminal, stereo and mono cartridges * 
single-knob control sets all operations * double-channel 
muting switch and RC network maintains silence for 
both stereo channels * quick-change cartridge holder. 


110 


| graphs. 








NEW TUBES & SEMICONDUCTORS (Continued) 


he RCA 6CA4 in rectifier se. 


Vp (peak inverse) 

Vp (ac supply, rms 
voltage per plate) 

lp (peak per plate) (ma) 

loutput (ma 


7543 

A sharp-cutoff 
miniature envelope 
high-gain resistance-c 
where low hum A mit 
phonics are essential. 


pe ntode 


Characteristics of tl 

a class-Al amplifier ar 
100 

connected 
2 100 
Rx (ohms) 150 

Re (megohms) 0.5 
gm (“mhos) 3,900 
lp (ma) 5 
lez (ma) 2.1 


6FE5, 50FE5 

A series of beam-powe 
octal type designed for use it 
output stages of stereo o1 
As the tubes have |! 


MODEL 580 


to cathode 


1,000 


350 
450 
150 


inten ded f 


vice ; 


6FES,50FE5 


sensitivity at low supply 
can deliver relatively high px 
put at low plate-load 
make possible compact, low-c 
stereo systems. The 6FE5’ 
rated at 6.3 volts, 1.2 amps. The 
heater is rated at 50 volts, 1 

Typical operating char: 
the RCA ’FE5 (two tubes 
bias operation) are: 


relt 


resista 


Vp 130 
Vex 130 
Rx (ohms) 75 
| (zero sig ma) 150 

(max sig ma) 154 
ler (zero sig ma) 7.2 

(mag sig ma) 17 
HM (%) 6 
Pots: (max watts) 7 
Rp (ohms) 


ECC88/6DJ8 

\ high-gain twin-triode witl 
grid construction In a ¥-pin 
envelope. The tube offers higl 
instrumentation, indu 
electronics, co 


ity for 
trols 

tion and broadcast equipment 
The tube is 


nuclear 


tuners especially 


MILLER 


FM high fidelity tune 


—top performance 
at a moderate price 


Miller has designed every quality feature into this tuner, to bring you big value 


There’s a tuned R.F. stage for good image rejection. There's ultra-stable per 
meability tuning. Dual limiters provide maximum noise control. The oscillator 
stage is completely shielded to maintain radiation well below FCC requirements 
Tuner has AFC with defeat control, and cathode-follower audio output. Multiplex 


ing outlet provided. 


SPECIFICATIONS: A six-tube unit, it has a tuning range of 86 to 110 M 
Typical sensitivity is 1.0 .v for 20 db quieting; 2.1 ,«v for 30 db quieting. Typica 
selectivity: 200 kc at 6 db. Frequency response: 15 to 25,000 cps. Distortion 
is less than 14% at rated output, and warmup drift is ote Size: 9” wide 


4” high and 7” deep. 


Model 580 — in attractive 
Model 579 — sub-assembly only, completely wired .... 


2-tone 


. PRICE: $69.50 
$37.50 


cabinet .. 


Write for literature and name of nearest deal 


J. W. MILLER COMPANY 


5917 South Main Street, Los Angeles 3, California 


Manufacturers of Quality Radio and TV Equipment Since 1923 
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NEW TUBES & SEMICONDUCTORS (Continued) 


SECTION 2 —>}<— SECTION? silicon transistors designed for use as 
x @" vhf oscillators and amplifiers at fre- SWITCHCRAFT 


P . 
vt quencies up to 200 mc. 


Kro Gry Maximum ratings of these Texas 
Instruments transistors are: 
»K-. 
LU, 2N715 2N716 
is Ves 50 70 
ECC88/6DJ8 Vee 35 40 are 
Ves 5 5 
in cascode amplifier service where it P; (mw) 500 500 
provides low-noise performance 
Characteristics (each section) of the 
CBS ECC88/6DJ8 are: Oscillator output power 
Vv, 90 Vcs= 30, Ilc=25 ma, f=70 mc) 
Ve —1,3 (mw) 250 
lp (ma) 15 Amplifier power output 
gm (umhos) 12,500 {Vce=30, lc= 25 ma, 
i 33 P., (ac) =120 mw, To the Problem of 
#=70 (mc) (mw) 400 ss 
International Rectifier offers ar hee (Vce=10, IcxI5 ma) (min) 10 interconnecting 2 


omy line of silico (max) 50 : : 
inits feature low S Pieces of Equipment 
en with Different 
Type Connectors 


Typical characteristics at 25°C are: 


50 Dears Ago 


In Gernsback Publications a ae salderina—Eliminate 


Make-shift “oO ectior Provide 
HUGO GERNSBACK, Founder - C de a 


Neat >b 
Modern Electrics 1908 ca Job 


Wireless Association of America 1908 Pe 
Electrical Experimenter 1913 Over 65 diftere 
Radio News i919 A 

Science & Invention 1920 Send for Cata 
Television 1927 
Radio-Craft 1929 


. c ‘ 
Short-Wave Craft 1930 . *\a ~~ 
Television News 1931 


5579 N. Elston Ave., Chicago 30, Ill 





cost. 











es . h: 7, | Ther Some targer libraries stil! have copies of Modern Electrics 
ues and oe Seae ie Sees eee ; 7 on file for interested readers Stocked by leading Electronic Distributors 

re i able i O-mw an att rated P 
are available in “ities id L-w : In May, 1910, Modern Electronics 
series and standard EIA voltage steps  peijini-Tasi Station at Boulogne. by 
from 5.6 to 27 volts. Marlo 

Directive Aerials, by George F rt 
e Forest Radio Telephone Expe nent 
2N715, 2N716 Be Forest Radio Televhone Experiments, || | “ 
‘ d " anh! Fas ae E. Keever. 
A pall ot n mn aoup ised mes 260 Witla ‘Wirelecs Station 


hesink. ba Richard B. Feeter. = Please Mention 


jew Detector 





ransmitting Pictures 
t 


viewer’ | RADIO-ELECTRONICS 


perimental W 
St t 


a reless Registry. | otte And When Answering Ads 


2N715,2N716 














SERVICEMAN SUIT 


Features 


Fil-Fl HELIX 


TV ANTENNAS 


by ot 
course! 


Build your professional reputation ...insure cus Hi-Fi Helix brand to shrink th« 
tomer satisfaction with the TV antenna line the mountains 
America knows best—the Hj-Fi Helix. 

Quality ...durability ...ppofitability...are some Make the smart move toda 
of the reasons why more dealers rely on the JFD tennas at your JFD distribut 

JFD ELECTRONICS CORPORATION Brooklyn 4, New York U.S.4 
WHEN REPLACING OLD ANTENNAS — INSTALL THE HI-FI HELIX. . BANSHEE. . OR FIREBALL 
THE BRAND THAT PUTS YOU IN COMMAND OF YOUR MARKET! 

















TV TUNERS REBUILT 


All wakes & MODELS 





OVERHAULED 


$@-95 


NET 





90 DAYS 
WARRANTY 


COMBINATION 
UHF/VHF 
UNITS 


$19.90 








Fast Service—48 Hours, All types 











Prices include labor and minor parts only 
defective tubes and damaged major parts 


are extra at net prices 


shield 


State 


Forward tuner complete with tubes 


cover and any damaged parts 
fault 
QUOTE MAKE AND MODEL 
F.0.B. CHICAGO OR TORONTO 
We will ship C.0.D 


CASTLE TV TUNER SERVICE 


5710 N. WESTERN 136 MAIN ST. 
CHICAGO 45, ILL. ¢ TORONTO 13 


U.S.A. CANADA 











IT'S TH 


fay 
DAYSTROM ,, incorporated 
f INSTRUMENTS DIVISION 


WESTON 


112 


E NE 
ROM 


BATTERY REPLACEMENT 
Some years ago a 
transistor batteries 
series appeared on the ma 
them was a 4-volt unit call 


complete ne 


labeled tne 


in their radios and other equip! 

Unfortunately, it was discontinue 

months ago. If you cannot fi! 

able replacement, try this: 
Obtain an Eveready batt« 

(a 9-volt unit with 6 cells that 

ly twice the length of a VS308 

the same diameter). P 

metal envelope and sp 

half to 

the split 

surfaces. 


about 


two 4.5-v 
will 


get 
you note 

the new 

VS308, 


To complete 
apart an old 


terminal plates and ca 


W 


980 Volt-Ohm-Milliammeter . . 


ket. Am 
d the VS308 


Many experimenters used this batt 


VS 


nt 


red and 
polarity ) 
c irdboal d 


(one one black to 
Add one terminal 
dise to each 4.5-v 
at its open surface. Use a rubb 
to hold everything under pressur 
you have two new batteries, eac! 
the same size as a VS308. 

The catalogs list P6M (Burge 
VS3800A (RCA) 


Eveready 226. 


Y) 


as equivalent 
ie Queen 


SOLDERLESS CONNECTORS 

Several solderless 
allow rapid substitution of part 
experimental circuits are ava 
However, most of these connect 
expensive. After a great deal of ¢ 
menting, a connect 
I call a was deve 
permit parts to be changed qui 
without And best of 
connect-em costs only a few pent 

To make the constructior 
mental circuits a pleasure at 
mum of cost, you can assemble 


connecto1 


solderles 


“connect-em”’ 


damage 


ARK 
WESTON: 


an advanced new design for the 
WORLD'S FINEST PORTABLE ANALYZER 


Here’s an all-new version of the famous WESTON MODEI 


. engineered to offer you 


@ INCREASED RANGE. High-voltage range has been ex- 
tended to 4000 volts. 


@ INCREASED SENSITIVITY. D-C sensitivity of 20,000 


ohms/volt; accuracy within 2% 


of full scale. 


IMPROVED SHIELDING. Cormag® mechanism assures 
positive magnetic shielding; housing shields against elec- 
trostatic interference. 
GREATER RUGGEDNESS. Spring-backed jewel move- 
ment resists shock, vibration; case is impact-resistant 
Ohm-ranges are fuse-protected. 
SIMPLIFIED CONTROL. Single dial control for range 
and function switching. 

@ NEW COMPACTNESS. Size and weight are reduced for 


Export 
Newark 12, N. J 


maximum convenience and portability. 


Order from your local Weston distributor. For information, write t« 
e Weston Instruments Division, Daystrom, Inc., Newark 12, N. J. Jn 
Canada: Daystrom, Ltd., 840 Caledonia Rd., 


Toronto 19, Ont 


Daystrom’s International Sales Division, 100 Empire 
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TRY THIS ONE (Continued) 


rotating them with a circular motion, 
using moderate pressure. Don’t rock the 
punch up on edge while sharpening 01 
you will get an uneven cutting edge. 
If you don’t have an oil stone, a 
piece of very fine sandpaper tacked to 
a perfectly flat surface will do the job 
nicely.—John A. Comstock 
TAPE PROTECTS CHEMICALS 
If you’ve ever opened your toolkit and 
discovered a tube of service cement, 
lubricant or weatherproofing compound 
of these solderless connectors from punctured, you probably wished there 
washers and grommets available in were some way to keep this from 
most radio supply houses. Obtain some happening again. Fortunately, there is 
%-inch diameter metal washers with a a way. Just wrap each tube with over- 
44-inch hole, and an equal quantity of lapped strips of electrician’s plastic 
soft gum-rubber grommets to fit a 5/16 tape. Leave enough of each \ 
inch mounting hole. The extra 1/16-inch wrapped to identify its 
makes a tight fit when the grommet Scott Mack 
are inserted in the washers. a een ; et 
To use a connect-em, simply insert REDUCE NUISANCE CALLS 
the leads of transistors, resistors and Quite often I make a house call to 
capacitors between the grommet and find nothing wrong except that the 
a 


the inside edge of the washer To usé antenna leads have been pulled Oo the 


tube sockets, potentiometers and part back of the set. This commo! 
which do not have leads, solder a length which can be swiveled, 
of solid wire to each terminal so they e moved each time fhe set is 


aye be used with this connecto1 
coe Siceloff 





DROP-CLOTH POCK 


Have youl wife sew a 


oh 


ETS 
. cket into OLSON RADIO 
. corner of joer crop cum. Ue CORPORATION 

pice lect lds: hace eg ~ en Rag ers 707 S. Forge St., Akron 8, Ohio 


I 


sponges and other cleaning items. This 
san especially good idea if your caddy 


x toolkit happens to be a bit ove 








crowded. Snap fasteners on the pockets —_| HELP WANTED?. “eran 
will keep the contents from falling out. , 9 

Joe C. Allen you want if y idvertise in 
| / | RADIO-ELECTRON Opportu- 
SHARPENING A PUNCH sa iy Alle, Kile: 0 ee 0s 


Eventually a chassis punch looses its | \ | | Write 


keen edge and doesn’t cut as efficiently | 

as it should. If you have a dull punch —— || RADIO-ELECTRONICS 

resharpen it by laying the punch and \ ¥ 
154 West 14th Stre J York N_Y 

















° ‘ 
die ring on an oil stone and slowly TIE ANTENNA LEADS TO BACK COVER WITH STRIN 














JF THE BUSINESSMAN IN THE SERVICEMAN SUIT 


\ Features GOLD ANODIZED 


JFD HIi-F | BANSHEE 


i v + - by ot 
JF | JFD course! 


Customer confidence is yoummost important prod- way to more antenna business. Gold anodized, too, 
uct. This is why more repufation-conscious serv- to look better, work better. 
icemen rely on Hi-Fi Banshbe performance. 

JF Now—there are 16 new, ed Banshees to Make the smart move today to Hi-Fi Banshees 





give you the length and stre to power your at your JFD distributor. 
JFD ELECTRONICS CORPORATION Brooklyn 4, New York U.S.A. 
WHEN REPLACING OLD ANTENNAS — INSTALL THE HI-Fl HELIX. . BANSHEE . . OR FIREBALL 
THE BRAND THAT PUTS YOU IN COMMAND OF YOUR MARKET! 











TELECTRO Series. 
900 Stereo Tape Deck 





ADDS 
VERSATILITY. ” 


5-speeds, 4-track 
every kind of stereo 
aural tape, with interchange- 
able head assemblies. Stereo 
and monaural recording and 
playback facilitic 


CONVENIENCE. . 


Jnique pushbutton controls 
for fast, positive tape handl- 
Special brake design per- 
reel rotation, Sole- 
ited shut-off. 


head for 
and mon- 


pe 
a0 
a’ 


ing. 
mits easy 


noid oper: auto 


ndred 
V¥, your tapes 
crisp, 
dises 

and 


five hu 


ciean, 
mint-fresh, long after 
have l pops 


aeve 
scratche 


ee. 


ou 


Stereo Ti > Dec ‘ for as lit- 

5(($00,95 ess 8585 Theses a 

in all, one perfectly 

\ ae 1ited to yout requlree- 
dee 


ment 


TO YOUR HIGH 
FIDELITY Pahl 


Tel ectro also m akes a comple 
tape preamplifiers, design-matec 


electro tape CK 
900 tere a 
itv deale For fu 


e Dept ; 


RE-5, 


TELECTRO FE 


ict holga ne ISONIC 


bo-2 7th Street 


nd City 1, N. Y¥. 


Corp. 


Long Isla 


TRY THIS ONE (Continued) 


each 
with 
tenna 
from 


} 


this problem by tying 
lead to the back cove 
string a few inches below the ar 
erminals. This keeps the 
breaking at the antenna terminals 
Holes seldom have to be drilled 
back covers are perforated for 


tion.—Albert J. Krukowski 


I solve 
antenna 


leads 


as most 


ventil 


EARPIECE REPAIR 
Some of the t 
ubber ear nse 
while, th 
STICKY and the ubl 
When thi 


a new 


ansisto! 
pieces have 
being used for a 
away 
have » get 
your own by 
cap those on 
bottles that glue 
cap from a 2-o 
all-purp dhesive a 5/32-inch an be 
hole i he smal id of the cap. Ther wooden 


equipment. I 


i sé 
simply 


like 
If more convenient 


permanently fast 
blocks that are attache 


bolts. 


Ince 


bration, these 
(for example) crest 
smooth surface.—Glen F. St 
DOUBLE-DUTY ALLEN 
WRENCH 
Phillips-head 
quarters, grind o1 

Allen wrench to fit the 
Pocket-sized, 


SHOCK ABSORBERS 
Shock | i 
electronic i u nts, re¢ | changers, To 


amped 


absorbil 
get at 
motors, 

discarded garden hose 
of the oO ») Sma 
punch a all hole tl 
of each section as shown in the photo its 
These holes are for the regular 


DOUBLE PROFITS [ te 


such a s 
stubbor? 


can be 


ough the ter loosen the most 
unaltered end 


Allen setse 


attacnhll rews. 


with these two ILLINOIS “HOT” LINES 


You really make extra profits with 
ILLINOIS UMP Twist Prong Capacitors 
which are especially designed for TV 
is fully 


Y Ne Gee 5 eee 
replacement. Each capacitor 2" S 

guaranteed for one yeor . . . and is 
needed and in demand for re- 


placement use NOW! 


_— ——— —=— «= ae ae ee GE Ss a es es = = Ge Ge EE 
INTE— Flexible 

Lead Types 

Heavily Waxed 

Cardboard 

Case 


Here are popular, fast moving 
capacitors which mean repeat 
business for you. They with- 
stand moisture and 
temperature conditions. Made 
of highest quality and uncondi- 
tionally guaranteed for 
one year, these attrac- 
tively-priced capacitors 
are packaged in eye- 
appealing boxes. 





extreme 


IHCE—Tubular Types 
Aluminum Case 


"wuts 
‘ELECTROMITE 
cae ie U oA, A 


j a 
Ui eewme J 


ILLINOIS “‘UMP"’ “ELECTROMITE" Capacitors are available from leading 


electronic parts distributors. 


- 
ILLINOIS 


15 Moore Street, 


and 





CONDENSER COMPANY | 
1616 NORTH THROOP STREET 


Write for CHICAGO 22, ILL. EV 4-1300 


our complete 
catalog. 





Export Department: New York 4, New York 
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Purchasing 
A HI-FI 
SYSTEM? 


NOW YOU CAN CHARGE IT! 


Altec Lansing 
. _ . Electrovoice 

AIR-CONDITIONER Send Us Jensen : 

. 7" . ; Hartley * Stephens 

+ ~ A 
FAN MOTOR: = ae a nee 

Experience in our shop has showr [roHoRIZ. | Your — Ressoreh 
that many RCA air-conditioner fa |OSC TRANS |2 |5 Wharfedale 


notors, which appear defective becaus« | List Of Vik —~y ——— 


f open windings, actually have a cold SYNC Concertone 


] * joi where le Vn ‘ ling S Bell ¢ G.E 
solder joint where the n yy” winding > a Components Bell « G.E 
connects to the built-in thern O71 . / Harman—Kardon 


F ed " 
load. The next time you run int fan ‘ re For A heey 


notor that doesn’t run whet pow Acrosound 


applied, disconnect the fan motor lea L Package ee ae ni — 
from the switch and check esist Bogen * Leak 


vith an ohmmeter. If no atnkenaa ie ry ~~ ; Quotation tot nT 


ead between the black and wh v1 s, HORIZ HOLD 


et a readir \ green , 
. ' 5 22K ra °| 
a cold-solder joi may | $ WE WON'T BE ntron * Roberts 
the trouble. To « kK. ve ¥260V UNDERSOLD ? mpex * DeWald 
nae aa ee eee : ork). Then I bypass 
wolts holding the end ec ground with a couple of L ‘ 
emove the cover oppos ve tors. This filtered out the has! nd re¢ : est 


oss l = Io = Ste - 
side the leads come out. Then ec: fully ’ p ; ta 
. tored normal operation — 5 ‘ Rek-O-Kut 
cut the tape holding down ne 


) l ls I Components 
lead and withdraw the thermal BENDIX CHASSIS T-19 AIREX cen enne 


oad. Check the joint between the o 


vel : ckering * Gray 
ad , 4} } £ Anf One of these sets came into the shop RADIO Audio Tape 
oad and the enameled wire. If defec with , Masaseord 


ti ld me ble ¢] a complaint of hum pickup. Nor- Se Eien at 
V resoider i ( sassembie 1e 1 T . . ul e 
vty macs . ae — , init, mal methods could not stop the hum. CORPORATION Wellcor Cabinets 
anc oO ave Si 2 our ustomer . . ; 
, : : sda eee eee : . Finally, we discovered that the hum was 64-RE Cortlandt St., N.Y. 7, CO 7-2137 
motor replacement. W. C. Warren : " ; 
being picked up by the filament wiring 
I p D 
of V11, 12, 7 and 9 from the green lead 
CBS U3T616 coming from pin 1 of V11. The solution 
There was a bend in the picture a was to dress the filament wiring as far What articles 
the top of the screen. A check of t} as possible from the green lead. — lished in 
circuit revealed hash on the afc line to Larry Steckler RADIO-ELECTRONICS? 
the horizontal oscillator. I couldn’t 


locate any bad components, so I had FREEING IF COIL SLI GS Maybe youre the write them. Ask 


. ° rr ; » » for an author's 
to get the hash off the afc line. To do Quite often trying to touch up the if : 


so, I broke the line and installed an 18, alignment of an auto radio becomes a RADIO-ELECTRONICS 


000-ohm resistor (any unit rated be- major job because one or two slugs 154 West 14th S# New York 11. N. ¥ 
tween 10,000 and 25,000 ohms will fuse to budge. Usually, this is caused 























THE BUSINESSMAN IN THE SERVICEMAN SUIT 
Features 


JFD | HI-F | FIREBALL 





TV ANTENNAS 


| . by: f 
JFD | : JFD soul 


Customer confidence in your rience goes up Satellite dipoles plus famous ghost-killing Twin- 
when you install the JFD Hi- ireball! Driven Fireball design. 


Newly improved and expari@ded to give you 8 
natural silver or gold anodized} models to choose Make the smart move today to Hi-Fi Fireballs 
from — Hi-Fi Fireballs now r fringe-proved at your JFD distributor. 
JFO ELECTRON! CORPORATION SBrookiyn 4, New York U.S.A. 


WHEN REPLACING OLD ANTENNAS — INSTALL THE HI-Fl HELIX. . BANSHEE. . OR FIREBALL 
THE BRAND THAT PUTS YOU IN COMMAND OF YOUR MARKET! 
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TV PRODUCTS 


help you serve your market better! 


Complete line of VHF, UHF, 
VHF/UHF and FM antennas. 
Famous Inline (re-issue U.S. 
Pat. 23,273) is considered by 
impartial authorities as the fin- 
est broadband VHF antenna 
ever built. 


Antenna or set couplers, ar- 
restors, other important prod- 
ucts—all carefully engineered 
to highest quality standards. 


Both receiving and transmit- 
ting types are made by 
AMPHENOL, including the “hot- 
test” twin lead on the market 
—AMPHENOL MARINE CORE, 
super low-loss Polyfoam. 


AmPHENOL’s Cable-bility is 
famous: More types of RG-/U 
(Polyethylene and Teflon), 
more experienced engineering, 
most modern production facil- 
ities. 

















DISTRIBUTOR DIVISION 


BROADVIEW, ILLINOIS 


Electronics Corporation 


TECHNOTES (Continued) 


by wax the manufacture 
the core to keep vibration f 
ing the receiver’s alignme! 
force the slug may damage 
or the alignment tool 

Most auto radio if slug 
hex alignment tool and, a 
are nonmetallic, they canr 
to apply heat to the slug 
receiver under a heat lam} 
ally soften the wax, but tl 
subjects many parts to ext 
atures 

I find that an easy way 
wax holding an if slug i 
Allen wrench of the prope 
a soldering iron and ins¢ 
slug opening. This not 
maximum transfer of heat 
provides a means of 


Albert J. K 


OUT-OF-SYNC COLOR 
ON PURPOSE 


instruct 





een of the 
the burst afe off 
loses colo 
l-megohm po 
pattern 

By holdi v n patte 
screen, the instructor can } 
details to much bette 
Students can also study 
more effectively when it 
on the screen. 

The effect of high or low 
operation of the color 
lator can be shown 
burst afc one way o1 
greater or lesser amount 


Middleton 


FORD 74BF, 75BI 


Transistors used in the 
circuits of hybrid auto 
hardy breed, but they car 
by excessive heat. To gua 
this they are mounted on 
of the set and, as an addit 
caution, usually in a heat 
certain conditions this is 
protection. 

After a severe heat wave 


RADIO-ELECTRON 





TECHNOTES (Continued) 
mer I had to replace the transistor in (after removing from tubes) mark two CUT BACK 


half a dozen Ford hybrids (models squares of adhesive tape with the letter 
74BF and 75BF) that had weak or no A. Put one on the tube and the other 
sound. No other faulty component or on the matching wire. Do the same for 
circuit defect could be found in any other tube, using a different letter of 
of these sets to account for the sudden course.—A,. von Zook 

epidemic of transistor failures. Each of 

these cars must have been parked in RCA 800 SERIES PORTABLES 
hot sunshine with their windows closed The set came in with a jagged verti- 
cal line on the right side of the picture 
creasing its conduction to the point which we properly analyzed as para- 
sitic oscillations in the horizontal out- 


long enough to bake the transistor, in 


where it w: ermanently damaged 
c 


DONT FORGET TUBE SHIELDS 
Fo getting to replace tube shields can 
cause a lot of trouble. Interference 
beats in the picture, if oscillation, de 
raded picture, distorted sound and 
itical fine tuning can result. Prope 
placement of tube shields in the tuner, 
pix if strip and audio if are especially 
important. Check grounding springs for 
good contact between tube shields and put stage. The solution was simple: we 
chassis W. C. Warren inserted a 120-ohm %-watt sistor in 
the screen grid of the horizontal output 
_ MARK GRID-CAP LEADS tube, a 17DQ6-A.—C. S. Lawrence 
Many older radios in use now have . . t CAPACITORS 
id-eap leads. When servicing these ELECTROSTATIC-FOCUS CRT’S 
ets, it is best to mark the grid-cap These picture tubes are designed to 
leads. Two same-sized (but different be self-focusing despite variations in Why risk call backs when de- 
type or application) tubes close together the voltage applied to the focus elec- pendable Aerovox Mica OF Te-lab 
can have the same color and length trode of the tube. However, focus can tors insure a stay-put repair job 
grid-cap leads. These leads come from sometimes be improved by trying the hora % 
same hole in chassis. Or the lead from various voltages found throughout the Smart servicemen and techni- 
the top of one if can may reach any’ chassis on the focus electrode.—Larry cians everywhere use and 
one of three tubes. To identify these Steckler END depend on Aerovox mica Capaci- 
tors for ‘trouble-free’ operation. 


Ml POSTAGE STAMP MICAS... { 
ATLAS PAGING SPEAKER all those applications where itty 
babel mis-lemelelhemu ai 


4 the smallest a 
ST : LED FOR ’ ODERRN DECORS | Bie lovue t-1 ai-lnam ie) amelelardelaie-) m-lale 
; , | Nici aale scillato 

The New Atlas DU-12 Perfect for the Most Discriminating Applications. For the first time here's vertical oscillator requirements. 
a loudspeaker that doesn’t look like one. Modeled along the sleek, straight lines of a modern All units fou kel auonelel-lemmr-Rere 
lighting fixture, and finished in brushed satin aluminum, the Atlas DU-12 is styled to harmonize Seller! 
and enhance the most ultra of modern decors wicks iy 35% 
Acoustically, the Atlas DU-12 offers high intelligibility, efficiency and directivity — features that HIGH VO LTAGE MICAS. 
mark it as a fine quality loudspeaker. The frequency response of the DU-12 is ‘“‘tailored’’ to | designed especi ally for TV and 
reproduce speech with clean, crisp articulation. Its horn type construction and universal mounting | © = 
bracket provide complete directional control, confining the sound coverage to the required service | low power tr insmitters. You'll 
areas. And, there’s no wiring exposed to mar its appearance because al! connections and line dlalemmeels ine chest volta ects avail 
matching transformer are completely hidden behind the mounting canopy. Canopy is equipped with abi re ‘ srraitt s es 
adapter strap for mounting on any flat surface or for use on standard electrical outlet box. abie if t 59E SMaii CaSe S!Zes 
In commercial installations where both décor and true acoustical quality are important, the Atlas Every unit is tested at twice the 
DU-12 is the only answer. Investigate the profit opportunities for yourself. Write for information tact uatteme 2 ; 
on the complete line of Atlas P.A. speakers, mike stands and accessories. rated voltage to insure long life. 

Units color-coded and stamped 


. fa | 
ae gl hie | q DIPPED-MICAS . . . superior in 
Net $21.00 eK eS 4 ° many cases to conventional 
_—_ A molded units. High operating 
temperatures, excellent long-tife 
aracteristics. Perfect for 
wiring assemblies. 
physical sizes with un 
Sh-1:10 Mee 01-1 00) @enl-lalel-mmr-lale| 
ty features 
off-the-shelf’’ delivery on 
Vio) U] a or-} @y-10h Ce) aa -le 10 li a-19e1-1ah6s 
see your local Aerovox 
Distributor 


AEROVOX CORPORATION 


s e ai?” | ! = 
RESO AAI DISTRIBUTOR DIVISION 


Write for complete Catalog / 
Cept. RE5, 1449 39th Street, Brooklyn 18, N. Y. NEW BEDFORD, MASS. 


ATLAS Sound Corp. In Canada: Atlas Radio Corp., Ltd., Toronto, Ont. 
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“| couldn't operate without Puotoracts” 
"My a PHOTOFACT Library is as important ie TECHNICIANS he 


to my service shop as any equipment I own. 
| couldn't operate without Photofacts.” 
—D. Conavatchel 
Bronx, New York P 


WORTH JOINING 
According to TESA News of | 
sin, the average income of 
member is about $1,000 mors 
than non-members, or about 
compared with $5,000. Lack of 
ment skills is the main caus¢ 
lower income. An example of t 








profitable pricing schedules 
also says that white shirts 
business. The members 
hirts give them more pre 
and customer confidence 


Service Technicians! YOU EARN MORE... WHY AREN'T YoU 


ON THE LIST? 


YOU RATE with the public when you own = SoSscuonsy seein, 


and then some association will write 


® ™ ~ why they have not been listed. We 
] f we know abouf you. Associatior 
the PHOTOFACT service data library! i: sc0r.rscne 
nclude Arkansas, Connecticut, FI 

Tete y Rempens e, Oklahoma, Rhode | 


You enjoy maximum earnings as the HOW TO STAY AHEAD... = ‘0 2rsemizetion con be mos 


nce is made known 


owner of a complete PHOTOFACT Yes, the truly successful Service If your association or any you 
Service Data Library! It’s inevitable, Technicians are those who own | Ceen listed, lef us know about if 


with the name and address 


because no matter how expert you are, thecomplete PHOTOFACT Library, retary to: Associations Editor RADI ELE 
you can always save more time on who can meet and solve any re- 94 W. 18 St, New York II, N.Y 

any job, get more jobs done daily— —P4't problem—faster and more MISSOURI 

EARN MORE. DAY IN AND DAY OUT profitably. And these men keep A-CENTRA M 


: : ahead because they're on a Stand- 
What’s more—as the owner of a ing Order Subscription with their 


complete PHOTOFACT Library, you Distributors to receive all new 
know your customers’ sets best. You PHOTOFACTS as they are released 
can actually show each customer you =‘ ™onthly. (They're eligible for the 
have the PHOTOFACT Folder covering enefits of ‘tere in PEET, 
his very own set. Result: You command too-—-s00 Below!) 

public respect and acceptance which ° PHOTOFACT Library Easy-Buy 


; h 3 heal d Plan details and Standing Order Sub- 
paves the way to more business an scription, see your Sams Distributor 


earnings for you. today, or write to Howard W. Sams... 


NOW IS THE TIME TO JOIN 


THE POWERFUL NEW PROGRAM 
FOR QUALIFIED TECHNICIANS 


If you now own a PHOTO- 
FACT Library or plan to own 
one, you can apply for mem- 
bership in “PEET.” It’s the 
first industry program really 
designed to build powerful 
public acceptance for the 
Service Technician who qual- 
ifies. Builds enviable prestige 
and business for its members. 
Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 
“PEET” details, or mail cou- 
pon today. 


| 
| 


An addition is reported from 
HOWARD W. SAMS & CO., INC. 
1726 E. 38th St., Indianapolis 6, Ind. 


© Send me full details on the new “PEET" Program. 
Include full information on the Easy-Buy Plan and 
Free File Cabinet deal. 


CD I'm a Service Technician (© full-time; 0 part-time G-E SERVICE POLICY 
“Television receiver servi 
tionally has been done prir 
Shop Name ; - ts independent servicers and 
recognized by the newly i 
Attn: . . ‘ , pany-wide policy statement.” 

These words from Steven R. M 
product service manager for G-I ry 
Zone___ State. receiver department, sum up G-!I 

- present attitude toward TV rep: 


My distributor is 








Address 





P=-—-——-——--—---------- 
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TECHNICIAN'S NEWS (Continued) 


The actual policy statement says that 
the company believes “that its partici- 
pation in product service activity is a 
natural, desirable and essential part of 
producing and marketing its 

There are many competent 
efficient independent 
engaging in 
profitable business 
pany and 
organizations to keep many 


products 
and 
organiza 
activity 
3oth the 
its customers depend on such 
kinds of 


condition. 


service 
this as a 


com- 


tions 


equipment in good operating 


Service manuals and service parts are 


to qualified independent 
this 


made available 


ervice organizations in work.” 


NEW OFFICERS 
lectronic Service De 
(ESDA) of Cowlitz 

( Wash.) elected Les Eddy 
dent; Forrest Duvall, pre 
Ansel V. Heckman, tre 
ind Rollie Mietzke 
t Their 


direct 
motion 


A sso- 


County 


The E salers 
ciation 
has pre si- 
vice sident; 
secretary asurer, 
and George Gorans, 
nl 


program for the year 


to NATESA. 


includes e join 
ANTI-LICENSE INJUNG¢ ~~ 
The Kan Ch f ‘AM 
Mo.), hi ired a tempo 


on against 


a Cc apte1 
is ec 
entorcement ot 
rdinance in 


ditor of Tean 


their city 


Ve 


he books 


TESA MILWAUKEE ELEC TS 
TESA of Milwaukee, Wi 
rs for the coming yea 
Larry Dorst, Arthu 
ce pre sident: Smit 
Lee Cowen, Ed 
NATESA 


They 
Nelsen, 


secretary; 


president; 
Daniel 
tre 


asurer; Bruning, 


director. 


NEW LOCAL 

Mansfield, Ohio, 
formed the TESA of Mans- 
Officers for the NATESA 
are: Fred Plew, 
dent; Berny Welker, vice president; 
Saul Hersch, secretary; Walter Brandt, 
treasurer; Don Queen, board 
The group ut 50 
present. 


Technici 
region have 
field Area. 
affiliated 


ans in the 


’ 


group presi 


chairman, 


has at 


0 


of directors 
members at 


OHIO OFFICERS 

TESA of 
Miller 
president; 


Adolph 


Ohio Marvin A. 
Allen, vice 


secretary, 


has elected 
president; Robert 
Wade Campb« ll, 


and Stamguts, treasurer. 


TRISTATE CONVENTION 

The fourth annual Servicing Industry 
Telerama (1960) will be held in Atlan- 
tic City, June 24, 25 and 26. The Shel- 
burne Hotel, located on the boardwalk, 
and its connecting motel, the Empress, 
were selected to play host. 

Manufacturers will be invited to dis- 
play their products and services to the 
delegates. 

Room assignments will be made with 


MAY, 1960 


preferential accommodations going to 
the earliest requests. If you are inter- 
ested and have not received a reserva- 
tion form, write to the Tri-State Coun- 
cil of Television Service Associations, 
1616 Westfield Avenue, Camden, New 
Jersey. 


PASADENA ELECTION 
Pasadena Chapter of the Radio 
Technicians Association of 
California has elected Virgil Gaither 
president. Other lected 
Ken Mendes, first president; 
Wyman, 
Kealey, secretary; 
herd, treasurer. Directors are 
kinson; Richard B. Hartwell 
Wayne B. Hartwell. 


The 


Television 


are: 
Dave 
Bob 
Shep- 
Gil- 
and 


officers ¢ 
vice 
vice president 
Chester W 


Stan 


second 


POSSIBLE LEGISLATION 
Legislation, sponsored by Senator 
Joseph F. Periconi of the Bronx 
Assemblyman Francis P. McClo 
Wantagh, that would 
of TV service technicia 
dea to col 


the Senat 


vritten 


and 
require 


lers was sent 
N. Y. State 
test 
quired of any 
least 
eri (or equivalent) 
experience and 


course of 


for a i1ce¢ 
technici: 
1,000 


nave at nours 
nce or 2,000 hours 
completion of an 
yproved study 


vuld run for a period of 2 


TESA MEETING 
TESA of Missouri 
Earl Steffers, 


Wm. 
secretary; Carl Adcock, tre: 
the D 


of 


inecers: president; 
Frasure, 
urer; Ed Engel, chairman of 
Linder, Harry Robbir 

Braustetter, Ken C 
Fred Reichn an 


were elected 


Benton 
Troy 
Wm Reagon, 
Albert Hawn 
presidents. 


Bess, 


are: 


ESFETA FOR BILL 

The Em ipire State Federati 
Electronic Technicinas Associat 

ewed the New York State licens 
at a recent meeting. It ESFETA 
unanimous opinion, to Melvin 
Cohen, that the bil 

to public and 
also protect the consume 

repair frauds.” 

lected at the next 
held on May 1 
information 
to Melvin 
N.Y. 


was 
according 
secretary, 


welfare 1 


able and 


will from in 
competents and TV 

Officers will be « 
meeting, which will be 
in Binghamton. For more 
time and place, write 


Cohen, R. D. 1, Hudson Falls, 


on 


PARTS 

shops in the 
Minneapolis area have incorporated a 
parts-supply house, according to John 
W. Hemak of Minnesota Television 
Service Engineers, Inc. (MINTSE). 
The move was made because of unsatis- 
factory relations with local parts job 
bers. END 


TECHS BUY 
A group of 


service 


imporTANt NEW 
’ SAMS BOOKS es ¢ 


bh 


**101 More Ways to Use 
Your Scope in rv" 


Here is the 1el to Bob 
Middleton’s first book on the 
subject, prompt by the in- 
sistent de lers for 
still mo nique and 
practi in the 
ys”’ series 
ebook for 
an or for 
stresses the 
n of ob- 


proper inte 
Specifies 


served wave s 
equipment needed, connec- 
tions required, procedure and evaluation of 
results for each use. Speci tes supplement 
the uses described. Profu strated $950 


180 pages; ¢x8},".0 
“Electronics For The Beginner” 


This b ook 
al 


authe 
were 


caerives 
ors own experie 
helping his teenage so 
stand this fascinating 
and rewardir 
Stanley 
contributor t 
ics maga 


illustrated 


th " 
Le W 
pter 

Apter 


radio, a 
etc. The 
lescribed 
vacuum 
tubes t readable, 
up-to-date and best book ype available 
192 pages; 6x6 $395 


Only... 


rhis is witho 


"Servicing Transistor Radios” Vol. 5 


valuable section on 
servicing transistor 

index for all volur 
pages; 844 x 11”. Only 


“Video speee Servicing” Vol. 4 


Newest 


shall’s \ 


nes int 


sists of 

shooting 

to cin 1 tau 
odel TV rex 
are indexed 

model 

quick reference 

accompanied by an 

diagram or schen 

invaluable enna refe 

a real time-saver. 1¢ $995 

84x11" 


pages; 


elver 


ana ¢ 


HOWARD W. SAMS & CO., IMC. 


Order from your Sams Distributor today, 
or mail to Howard W. Sams & Co., Inc., Dept 
1720 E. 38th St., Indianapolis 6, Ind 

Send me the following books 

hg More Ways T 


r The Beg 


E-20 


tronics Fo 


ng Tror 
Speed Serv 


» on 
Nome 
Address — 


City s 





EDITORIAL (Continued from page 31) 


ALL TU SOXED . | | a : ' ; 
INDIVIDUALLY , . : q ‘ 72. ST _ = _ ——— 
UNCONDITIONALLY : 3 &% ye 1072. TATIC POWER SUPPLY. 
GUARANTEED ONE YEAR : e 3 Pe . 
SEND FOR FREE COMPLETE = om st. ; ; control) of the controlled silicon recti 
TUBE LIST & ORDER BLANK = a, S . '’ : to-de converter circuits and de-to-ac 
INQUIRY PUTS YOU Bn J geome F The system should not be affected 
ON MAIL-LIST * ad | é ‘ : —S ee load, input voltage and temperature 
: : ; ; 1073. ITONICALLY CONDUCTIVE MATE 
RIAL (ANION).—Ionically condu ‘ 


GIFT OFFER TIAL List NEW AND HARD with the following characteristics 
ONE 68G6G tube will be TEN TOF DELIVERY sufficient to permit the casting of thir 
shipped FREE with any $10.00 r as USED Tupes oo 
or more order accompanying 1G3GT/183 
this ad 2cvs 


fied system for cutting of conductior 


on tically impermeable to gases such 


xygen, ete., (2 very high capacit 
film form) for the acceptance of hy 


ions at the film or membrane surfa 


mobility of hydroxy! ions withir 
so that films or membrane 


have very low electrol; 


‘vw 
Oseouncs 


concentration of anion acceptor 


eon: 
ease 


EE A 3 out the material, (5) hydrophy 
El T 75 / 12EK6 vility alkaline s ns 
co TUBE E6 a2exe 4 bility in alkalin ition 
TESTER 5 | 6c4 ‘ 1704.50 SOEHS 59 tronic conductivity 
Y?7 $ cosT 1074. SELF-ACTIVATING SPARE 
Sy oeontes. : TRONIC COMPONENTS.— Ne 
ds and devices capable of 
component immediately upon 
é us 
delivery 
784 tube, amplifier or other device 


cA + | multiple self-activating channe 


tion of the original componer 


La components may be em yer 
active when needed. Simplicity 

dependable operation «¢ 3 
* 1075. FREQUENCY-CONVERSION DEVIC! 

components that 60 | 2 4 ST4 A small lightweight static device f 
we distribute 4 s 5SQ7 th f ney f 
‘de re frequency ir 
s 


gle-phase, 60 
s 6 frequencie ip t » kilocycles 
Semiconductors - " s ) \ + + fficie vy o 
mediate delivery. EDULE OF = 6AS7G ine wave 2-kw outpu efficienc 
1N34 . SION eicruns TUS YEA 39 1076. PHASE-MULTIPLICATION DEVICI 
3.25 | aie ea 18.75 A small lightweight, static device f 
ing single-phase 60- or 400-cycl 
anced 3-phase vowet -kw outr 
or better 


1077. TRANSISTORS Trar 


at ambient temperatu 


WNNNNNWN 
egetetete y=) 


TRANSISTORS. Trar 
ancswine  yven characteristics change considerab 
: perature than present unit 
pecial-purpose transmit . ro 
industrial Tubes 4 21ATP4 19.25 1087. WIDE-BAND ANTENNA WITH MI 
ee Severe 21AUP4 19.25 “4 DIUM GAIN, UNDIRECTIONAI 


pon req 
ALUMINIZED 














SOSCHOCOCSENNO VS 
BRAVES OOOCUUIGUGS 


pst 
“ON ANY TUBE, $4.00 EXTRA | t i bd antenna of 10-to-1 frequency range 
© a deposit of mur due * 
1 tube sizes to so maintain a ingle lobe pattern 
el polarized and also capable of 


807 
B1IA 
3 
B33A 
B66A 
2050 


add $ 


- 
euren §-OOuUK 


4 Your 


utely upon re 
Pict t 


ae polarized ignal This antenr 
€ 3 ar shir promptly from our 
ware couse he « ent and Canada only) medium gain on the order of 10 dl 
a , 100 ence dipole A syst of 
Free Postage 


~ 


~ 


Complete Outdoor cover the frequency range of 
omplete Outdoo: 
FIBER FUSE A CHANNEL | SWITCH-TYPE 1.000-10.000 m« , 
ANT PARALLEL u - ‘ 

CLIPS. 15¢ ea. os » ame | oe” TUBE BRIGH 1097. IMPROVED COMMUNICATION TECH 

12 for $1.65 8 ciem. ant. | Shipped postage Series type s NIQUES There is need fe r 

PREPalo with crossbar aid. New 6 Pigs ; ; 

pte ga ~~ AUTO VIBRATORS day communicati technia 

u 3 . 
m or 7 6 Voit 4 Prong of a nev chnique which i 
brit t De , tt Universa $1.59 

39c¢ ea tively packaged 
6 for $1.95 “) re. 3 99, lots of 
$2.49 





ED 
RCA CHEATER 
coros 
‘ " usable 
ige kg. solde $1.79 
Prepd., $4.99. 3 bp 
for $14.29 PREPAID FOB Harrison 
municati 
NEW LIBERAL TERMS: NO MINIMUM ORDER. FREE POSTAGE ON ALL TUBES LISTED MAY 
TUBE & PARTS ORDERS OVER $5.00 IN U.S.A., APOs & TERRITORIES. BE FACTORY SEC- 
25% DEPOSIT REQUIRED ON CODs. PLEASE SEND APPROXIMATE POSTAGE ONDS OR renee 
ON CANADIAN AND FOREIGN SHIPMENTS. EXCESS WILL GE REFUNDED. TUBES AND CLEAR- 
All picture tubes and outdoor antennas shipped FOB Harrison, New Jersey. LY MARKED 


TELTRON ELECTRIC CO. a 


proximat 


existing comn 


428 Harrison Ave. Harrison. N. J. Phone HUmboldt 4-9848 esulted 





Please Mention RADIO-ELECTRONICS | ANY MAGAZINE OR BOOK _Li0e. SIMPLE MISSILE i ytamerapy 


TEM. here is a nee 
When Answering Ads Subscribed or Bought For You—Such As: — 7 sic : 


CONVERT TO COLOR TV : 





Esquire 
Good Housekeeping 
COLORI 


{mi 
I Bb & W labl 8 ' 
compatible color pendable tactica 
mainly upon a simplificat 
ystem. While the simplificati 
United States or Abre 
© am ame ame = ow ow a oe ponent ha hown some pros 
World Publications Services ise of printed circuits), the g 
P.O. Box 393, Times Square Stat ich ha 
New York 36, N.Y i 


increase quirements on 
Complete booklet—gives theory of opera- a a8 . - 
atic $495 ’ Senn co 1101. RADIO-NOISE ELI 


inere ed in complexit 
thei 
tion, all construction details, sche t MIN 
and sample color filters 1 method to elimir 
Essential Parts Kit—A Special Parts—Co P ‘ tortion of the intelli 
Delay Line, Crystal, Color Filters ll types of radio receive 
Up to 16” $19 95 17” and $20 95 : r1S€ man-made and nature-n 
Sets— : . Larger . mitting speech, intelligible soun 
Other Kits, Wired Chassis, Motors Available pulse and straight continuow 
COLORDAPTOR Ganto Parke Satie Magasine / Boot ing noise results in distortion 
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EDITORIAL (Continued) 


message. Thus, the guidance of missile systems 
and the accuracy of telemetered data are severely 
affected by noise. Today's techniques of eliminat- 
ing radio noise in receivers only limit or dampen 
the noise, or eliminate both the noise and the in- 


felligible portion (during occurrence of noise) 
of the signal. COMPARE SPEAKERS 
1103. ANALOG COMPUTER.—A requirement 


exists for an analog computer which will give an 


output representing the distribution of a fun 
tion of a number of variables, each having its 


wn distribution, to be used as inputs f 
1138. EMERGENCY UTILIZATION OF TV eat u re 
TRANSMITTERS FOR ANTI-AIR DETECTION 


Feasibility study and operational plans should fo Z 


be prepared to utilize certain military radar com 


then decide 
for yourself which brand 
gives you the best value and the best 


ponents in conjunction with existing TV statior f t 
provide anti-air detection in times of urgency ea u re 


1139. FIELD PORTABLE DIGITAL RADAR. 


Since n t data transmission systems today 


performance in every speaker installation 


employ digital techniques, it appear reasonable 
QUAM BRAND A BRAND B 
ise with such data transmission ystems The ARRAN NI aaa 
radars output will be purely digital for the func- 
tions of trigger video antenna position, etc ADJUST-A-CONE SUSPENSION 

1140. DEVELOPMENT OF A WIDE-ANGLE, to assure precise voice coil NO 
COLD-CATHODE, HIGH-RESOLUTION CATH- centering and alignment 
ODE-RAY TUBE.—To accommodate new mili 
tary electronic systems, it is necessary to develop U-SHAPED POT 

1igh-resolution (in the order of 500 lines per Oe eae eat NO 

Id-cathode, cathode-ray tube Such a loss accurate magnet alignment 

device would have a wide application in military 
data display systems ALNICO V MAGNETS 


1141. DEVELOPMENT OF A LARGE- 


SCREEN, HIGH-RESOLUTION, MULTICOLOR GA CONE 
SYSTEM FOR RADAR AND ALPHA-NU- pepe A 
MERIC DATA DISPLAY.—tThis display system in 

hould be capable of displaying radar data in real protection outdoor speakers 
time, at a resolution of at least 1,250 lines an 
inch and with a minimum of three color It AVAILABLE WITH SPECIAL 
hould also be capable of accepting alpha VOICE COILS, SPECIAL FIELDS 
numeric characters for simultaneous display with 


the radar ADVERTISED TO THE PUBLIC 
1142. “SAFE AREA” DESTRUCTION OF 
MISSILES ENTERING DEFENSE AREAS. A LISTINGS IN PHOTOFACTS 
technique should be developed to correlate long AND COUNTERFACTS 
range tracking radar capability and a high-speed to save you time, assure correct 
replacements 


that digitally compatible radars be designed for 


























frequency scan directional radio with combina 


tions of times and frequencies for the purpose of 





path 

1252. INSTRUMENTATION TO STUDY THE manufacturing 
REACTIONS OF ACTIVE HUMAN TEST SUB- loudspeakers under same ownership 
JECTS WHEN SUBJECTED TO ENVIRON- 
MENTAL STRESS.—Skin thermocouplk and re« 


tal thermometers have been developed which can 


urea’ or changing the f 


€ tors = sing prenttarneniye ace Rar Dig missile in a THIRTY YEARS OF EXPERIENCE 
1252 f in engineering and quality 


be worn by active clothed test subjects These 
sensors, together with their associated instrumen 
tation are reliable, convenient and do not cause 
discomfort to the subject More recently 

’ . > go avate oy Ast > wnie ste 
elemetering system for mea ring pulse r for your free copy of the QUAM Ger 
consisting of a sensor and a smal! transistorized 

radio transmitter has been designed which car the full line of QUAM speake rs? 

sly measure heart beats and is now address, and high fidelity. QUAM speak 


ontinuou 
ready for user test Similar telemetering de 


manufactured in the United States of A 


vices are required for measuring other physi 
logical factors such as blood flow, cardiac out- 
! 


put, oxygen consumption, tidal volume, breathing 


rate anarenemucgemascap eewe we" QUAM-NICHOLS COMPANY 
238 East Marquette Road « Chicago 37, Illinois 


"TL ELECTRONICS CATALOG 


plus every new issue for full year 


See the latest and best electronics equipment in 
Radio Shaock’s big 312-page book! Mail coupon! 
Receive your FREE copy p 2 FREE subscription 
to all new issues for a f 

Most complete electronics buying guide in ' 

America! Over 100,000 items—stereo!, hi-fi, 

“HO MAIL COUPON NO 
tapes, ham radio at low money-saving prices! 
15-day no-risk home trial on any item! - 


Radio Shack Cor 730 Commonwealth Ave 
8-TRANSISTOR PORTABLE RADIO Sesten 17, Mass. Dept. 60E10 


with battery $29.95 Send FREE Elect 
Outperforms all portables ye me - 
under $100! It’s a radio, 

a speaker, a P.A 

fier, 6% x 3-9/16 x 1%” 

Typical Radio Shack value! 


“This must be the place.” RADIO SHACK CORP. 
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LAG-55 AUDIO GENERATOR 
SINE SQUARE 
A multi-purpose 


for 


ymment 


generator 
measurements on audio 
-amplifiers, 
T hree 


complex for all types of measure- 


equit 
speakers, networks 


waveforms : sine, square and 


ments distor- 
tion, transient and I-M distortion 
checks. Full range is 
200,000 cps, 


including response, 


from 20 


to output 5 volts 
with minimum amplitude variation 


throughout whole range. 





Cable Address 


ncn oe test tnstrument 


The LEADER test instruments are being used in the more than 36 countries, 


Ottesting their excellence in design 


OHMATSU ELECTRIC CO. LTD. 


2596, 5-CHOME, KAMIMEGURO, MEGURO.-KU, TOKYO. JAPAN 
“ OHMATSUELEC 





performance and usetulness 


TOKYO 





» OUT OF SPACE?! 


et we'd be if we were 
yut AUDION's 


Fi Values: 


to tell you all 
Out of this Worl 


in . ° Y 

gh nie 
| 25-E Oxford Road 
} Massapequa, New York 


id H 


RESIST-0-ROUND 


IT REVOLVES ! 


FREE ! with any of 4 Handy-Pak 
Carbon Resistor Assortments 
20 Values 


$14” to $28® Dealer Net 
Finger-tip Coniiteiensteinind | 


Order from 
your IRC 
Distributor 


INTERNATIONAL RESISTANCE COMPANY 


DISTRIBUTOR SALES DIVISION 
414 N. 13th STREET © PHILADELPHIA 8, PA, 


122 





no further . . . if you're 
searching for hi-fi sav- 
ings. Write us your re- 
quirements now. 

Key Electronics Company 


120-A Liberty St, N.Y. 6, N.Y. 
Cloverdale 8-4288 











IT’S WHAT YOU KNOW 
ABOUT INSTRUMENTS 


SQ ies rea m.that counts! 
a Ct. 
ry pasie 


select 
strument 
use the 
them uy 
how to read tl 
to follow 
procedure 
way ! And t 
this 316-page 





(¢ summaszoe si wwee.s aon 


Ho 
IN HALF T nis . 
USUAL TIME TRONI 
with fewer CEDIt 
instruments! More than 190 
pictures make tl 

nce, you learr 


sta 
THER the 


BASIC 
rl 


RES t 


oe 


clear. For it 
tortion by El 
harmonic-distortion me ter 
audio oscillator method 
complete 
methods 
READY 
tests, me 
PI 
TR 
r 


line f dulae 

WITH | INSTRI MENTS 
HAVE! ¢ , : 
asure 
US visual alignment 
[Al lectroni 
ce ) 


$6 


overs 
ments ymin 


test & n 
PRACTICE 10 DAYS FREE! 


232 Madison Ave., New York 16, N. 

Send BASIC ELECTRONIC TEST a 
Manual for 10-day FREE examination. | will then 
either send you $6.50 (plus postage) in full pay 
ment or return book and owe nothing. (SAVE! 
Send $6.50 with order and Rinehart pays 
postage. 10-day money-back guarantee.) 
Name 

Address 


City, Zone. State 
OUTSIDE U. S.A. 
ne ry. baci 


NOTEWORTHY, 


TWO LIGHT-CONTROI 
CIRCUITS 
I was interested and surpris« 

the circuit presented by Rufus P 
ner in the November, 1959, 
99) for controlling a light bull 
been using a similar 
eral months. The circuit I 


issuc 


circuit 


use eI 


2N285(2) ( 


2NI70(2) E 


+ 8 e 
° C 


_ 
INPUT | ] 


is 


same transistors 
Turner. The difference 
light bulb in the 
this be my 
separate bulbs powered by 
input signals. If the bulbs 
the collector circuit, I would 
to isolate the 
the chassis to keep their out 
arate. I work with 12 volt 
bulbs that draw about 90 
volts.—Christopher W. F 


the selecte 
is that I 
emitte! 


‘cause circuit co 


transistors ca 


IMPROVED DETECTOR 
built the 

in the Decem! 
may be 


Readers who 
tuner described 
issue, page 80, 
IN34 


RF COIL /212AU7,6C4 


change in the detecto1 
have tried. It increases sensit 
reduction, and a 
ment in fidelity. The ave car 
off at point X.—Frederick B 


circult 


no possibie 


MOUNTING POWER 
TRANSISTORS 
many powe 
the case n 
to a heat sink 
to allow for heat 
However, in some circuits, 
push-pull arrangements 
where the chassis may be 


circuits using 
transistor’s 


In 
sistors, 
fastened 
chassis) 


«usu 
dis 
parti 


or any 


T 


otne 


connected té 


RADIO-ELECTRONICS 








Raa Cel Tahe Vo. 


Made in US.A 


ya 





§. 








INSIST ON RAD-TEL FOR EVERY 
TELEVISION AND RADIO TUBE NEED 


707% OFF on BRAND NEW TUBES 


GUARANTEED ONE FULL YEAR! 


Qty. Type 
024M 
1AX2 
1B36T 
10N5 
163 
13 
1K3 
116 
1LAG 
1LC6 
TLNS 
1R5S 
185 
114 
1U4 
1U5 
1X28 
2AF4 
2BN4 
2cY5 


MAY, 


Price 


Qty. Type 
3CF6 





S5CL8 


SEND FOR FREE TROUBLE SHOOTER GUIDE AND 


Qty. Type 


SEA8 
5EU8 
5J6 
578 
5U4 
5uU8 
5V6 
5x8 
5Y3 
6AB4 
6AC7 
6AF3 
6AF4 
6AG5 
6AH6 
6GAK5 
6ALS 
6AMB 
6AN4 
GANS 
6AQ5 
BARS 
6AS5 
6AT6 
6AT8 
6AU4 
6AU6 
6AU7 
6AU8 
BAVE 
6AWS 
BAX4 
6AX7 
6BAG 





Price | Qty. Type 


6BC5 
6BC7 
6BC8 


6CM7 
6CN7 
6CRE 
6CS6 





Price | Qty. Type 


6CUS 
6CU6 
6CY5 
6CY7 
6DA4 
60B5 
6DEG 
6066 
6006 
60T5 
60T6 
6EU8 





NEW TUBE & PARTS CATALOG. 
NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY. 


AD- TEL TUBE C0 Bsn 
wn N. J. 


See 25% 


deposit must 


HANDLING CHARGE 


al -teht- Mme lols ME eleltielel-) 


You Cam Rely On Rad-Tel’s Speedy One Day Service! 
Not Used — Not Pulled Out Of Old Sets + Each Tube Individually and Attractively Boxed! 


Price 


fofdsolsalolelah ame ll| 


FOR ORDERS UNDER $5. Subject 


Qty. Type 
TAB 
7B6 
7¥4 
8AU8 
BAWS 
8BQ5 
8CG7 
8CM7 
8CN7 
8CX8 
8EB8 
10DA7 
11CY7 
12A4 
12AB5 
12AC6 
12A06 
12AE6 
12AF3 
12AF6 
12A)6 
12AL5 
12AL8 
12AQ5 
12AT6 
12A07 
12AU6 


orders 


Price | Qty. Type 
12AU7 
12AV5 
12AV6 
12AV7 
12AX4 
12AX7 
12AZ7 
12B4 
12BA6 
12806 
12BE6 
12BF6 
12BH7 
12BK5 
12BL6 
12B06 
12BY7 
12827 
12€5 
12CA5 
12CN5 
12CR6 
12CU5 
12CU6 
120X6 
12085 
12DE8 


Price 
60 


Sone 
17CA5 62 50EHS 
1704 69 S0L6 
17006 1.06 11723 


Use This As Your Order Form: 


balance 


¢. ©. 


eM stale) s ae 


No C. 0. D.'s outside continental U.S.A 





NOTEWORTHY CIRCUITS (Continued) 


TIME TO 
CLEAN UP YOUR 
SYSTEM... 


the positive end of the power supply, 
the p-n-p power transistor must be in 
sulated from the chassis, The reasot 
simple: the transistor’s collecto1 

nected to its and must 


case 


MICA OR ANODIZED 
ALUMINUM 
WASHER 


orelco T-7 
LOUDSPEAKERS 


with voice coil magnets of 
Ticonal-7 steel (30% more 
efficient* than Alnico V) 





— 
FIBRE WASHER 
@PLock-wasHEeR 
SS E-32 NUT 
SLUG & CONNECTING WIRE 
Ss 32 NUT 


negative potential. So natu 





*...30% more efficient ee 
response to the full signal range 
of your amplifier... WHETHER 
ITS RATED OUTPUT is 

10 WATTS ora HUNDRED... 
at any listening level from a 
whisper to a shout! 


Guild-crafted by Philips of the =" good 

Netherlands to give you Ss = ie ps neg sagem 
THE CLEANEST insulated from the chas 

SOUND AROUND 


this p 
rently used in auto radio 

Ask for a demonstration wherever ; 

good sound is sold or write to: 


in RCA Application Note 
NORTH | re Eg anoal ee 
AMERICAN | insulator the 
PHILIPS 
CO., INC. 


coats the aluminum washe1 
High Fidelity Products Division, properties 
230 Duffy Avenue, The 


Hicksville, L.1., N.Y. the 
anodized alum 
‘ ing 
the fiber 
DMPONE PAY CATALOG OF | ine 
SPECIAL PACKAGE DEAL QUOTE HI-FI, RADIO, TV 
N all. Tradeir er BONAFIDE of 
ands. Expert PARTS & ACCESSORIES — rege tingg ay 
, 1e wiles In ne 
yours for the asking | iat et cit abhi 
Vidaire iste ioe =| anodized layer and short 
Adlarbre 6s ciurcn st. - sauowin, ny | hs tien sheeates 
| SLEEP 
The Driver 
prevent 
watchmen and others wit 
some jobs from falling aslee} 


ing a loud buzz in thei) 
as the head tips or nod 


| be connected to a positive 


This brings up an unu 





thermal conne¢ 


needed for heat 


Two solutions to 


washers mica 


and anod 
num oxide 
without destroying its heat 


making it a 


diagram shows 
power transistor 
num or t 


washer. Be sure 








HI-FI & STEREO 


COMPONENTS insulating wash 


bolt 


aluminum 


mounting and the 
use the 
that all burrs have beer 
arantee a ed at chassi 
BONAFIDE ELECTRONICS 
Dept. RES, 89% Cortland St., N.Y. 7, N.Y. 
WE WILL NOT BE UNDERSOLD 











ALARM 


Larm is a 
long-distance 


ENCINEERINCG- 
TECHNICIANS 


Bachelor of Science Degree, 30 Months 
Save Two Years’ Time 

(CD Radio-Television Plus Color Technician (12 Months) 
&) Electronics Technician (12 Months) i | a 
©) Industrial Electronics Technician (12 Months) : = ~ apes 
£) Electronics Engineering (8.8. Degree) 

[) Electrical Engineering (8.S. Degree) 

[] Mechanical Engineering (B.S. Degree) a 


R 2.7K 
v7 


| + 
— }-— 
10 


product of Driver-Lar1 


AT HEALD’S YOU LEARN 

BY ACTUAL PRACTICE IN 

MODERN LABORATORIES 

-».»- AND GET TOP PAY 
JOBS. 


HEALD’'S 


ENGINEERING COLLEGE 
Established 1863 
Van Ness at Post, RE 
San Francisco, Calif. 


(C) Civil Engineering (B.S. Degree) 
&) Architecture (B.S. Degree) 
Heald College ranks FIRST West of the 
Mississippi in “Who's Who in America” 
Approved for Veterans 
DAY AND EVENING CLASSES 
Write for Catalog and Registration Application. 
New Term Starting Soon. 
Your Name ... 


Address ......... 





City 
State 








| switch 


Kansas City, Mo., consist 

tor and 

on a 
The 

ohm dynamic type 

Hartley oscillator. The oscillat 

trolled by a carefully balanced me 

that is open when 

closed when tilted. When the 

head begins to roll or nod from fatigue 

or boredom, the switch tips and turns 

on the oscillator. This produces a buzz 

or audio tone loud enough to startle 

the wearer awake. BND 


oscillator earpiece 


lightweight headband 
earpiece—a center-t 


is the ir 


RADIO-ELECTRONICS 





lew 


PRODUCIS 


SE ANSSESY SOS for ( equipment 

nd use, ther kit or vired 2.30 S 34 Sty, 
VM ode 760 K if kit 117 lowa 

ac, has superheterodyne FM RADIO has 6 tubes plu 

“xr with rf stage, 5-watt ‘ rectifier. Model RA-3 

es 88 to 108 mc. Jack for ex 


nal speaker. 2 controls, vol- 


Globe Electronics, 
Council Bluff 


transmitter. Pi output network 
matches most antennas. Models 
available for 6 to 12 volts d« 
Electronic Instrument Co., Inc., 
3300 Northern Blvd., Long 


and City, N 


rTRANSCEIVER SET. 


pletely transistorized Du 0? co] 
100 operates in 27-me Citizer 4 


me and tuning. For 117 volts 
dc Olson Radio Corp., 260 

Akron, Ohio. 

— C ARTRIDGE model 


‘eak response to 25,000 


S. Forge 


double-conver ele low of 16 cycles. Ce 

uperheterodyne. ral ramic. Channel .separation of 

tal controlled, glass-B , 4 db at 1,000 cycles. 4 output 

amplifier Trans l ! ivoid energy crossover 

al-controlled, 100-mw in through common lead.—Jensen 
Industries, Forest Park, Ill. 

STEREO TUNER KIT, con 


pletely prealigned, needs no 


Receiver 


Uses 8 penlight cell 0 
yunce Osborne Electronics 
OrB.. 13105 S. Crenshaw, Haw 

rne, Calif. 
TRANSCEIVER KIT 
t power input to rt 


udi« 


onal minor alignment or 
nt-end tracking adjustment 
Vodel ST-45PA has 10-ke 
histle filter in AM section, FM 
tivity 2 uv for 30-db quiet 
Flywheel tuning, afc, AM 
trf stage, FM grounded-grid rf 
stage 1 tubes PACO Elec- 

tronics Co., Inc., 70-31 84th St 

Glendals 7. ae 

volts de) with Astatic micro STEREO TUNER model KN 
paone, crystal and tubes. Super 1 for stereo, AM only or FM 
regenerative receiver (rove only ‘0-ohm antenna input 
Electronic Mfg. Co., 4103 W. (FM), flywheel-weighted ew 
Belmont Ave., Chicago 41, Ill . 


NOISE SUPPRESSOR model 
GNS-1, high-Q  parallel-tuned 
circuit to be connected in series 


controls. FM sensitivity 4 uv for 
20-db quieting, AM sensitivity 
10 «vy for 20-db signal-to-noise 
ratio. FM response 20 to 20,000 
‘ cycles within 0.5 db. Supplied 
with car’s mamantidied. Reduces with two 36-inch audio cables, 
generator noise in 14-—30-me AM and FM antennas.—Allied 
range. Can be used with mo- Radio Corp., 100 N. Western 
bile amateur and Citizens-band Ave., Chicago 80, Tl, 


a tare gia. Se 


MAY, 1960 


with ZALYTRON quauity BRAND 
TV-RADIO RECEIVING TUBES! 


You “play ball with MAJO en you buy 
ZALYTRON Tubes! We have plying tubes for 
many years to service deale Tester Route 
Operators—and the ZALYTRO? Name has achieved 
a reputation for quality a e second to 
none! Yes, y play it SAF YTRON because 
you get BRAND NEW T 


@ NOT USED @ NOT REJECTS 


TIP R Taya ut Zalytoon's ag sae 
INDIVIDUALLY BOXED rade. we pass t profit on to 
GUARANTEED 


meet and 
FOR ONE YEAR WHY PAY MORE? 


Giant New 


sata of p-to-date tube 
isting, | eds of standard 


TUBE CORP a 
scree Gere ae ae ame eee we eo oe 
New York 36, N. Y. 


J To ZALYTRON Tub ept. RE-5 
| 220 West 42nd St k 36. N.Y. 

STEREO KITS 

AMPLIFIERS 

TEST INSTRUMENTS 

TRANSCEIVER KITS | AppREs 

TRANSISTOR RADIOS & | 


Mae ce ce ee ee ee 


| NAME 


ITY 
































MODERNIZE MUSIC SYST! 
NEW 
* 


Y 


A smart, practical addition 

tem. Available with either 

dial. Ideal for industry 

schools. 

Audio/Clocks Available for Three Diffe 
Mounting. The non-re t fiber 
modates an 8” speaker te t perse 
audio over a wide area. Rugged k motor 
available for 24 or 11{ 


Write 


FOURJAY 


Types of 


INDUSTRIES 


2360 WEST DOROTHY LANE « DAYTON 39, OHIO 
In Canada: LEN FINKLER, LTD., 1794 Avenue Road, Toronto 12, Ontario 





BECOME A RADIO TECHNICIAN 
for only $26.95 


CIRCUITS AT HOME 


with the New Progressive 


RADIO “EDU-KIT"® 
All Guaranteed to Work! 


PRACTICAL 
HOME 








only 


-*96” 


NOW INCLUDES 
12 RECEIVERS 
3 TRANSMITTERS 

SQ. WAVE GENERATOR 
AMPLIFIER 
SIGNAL TRACER 
SIGNAL INJECTOR 
CODE OSCILLATOR 


FREE EXTRAS 


@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER e@ ELECTRIC 

SOLDERING IRON e@ TESTER INSTRUCTION MANUAL e MEMBER- 

SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE e@ HI-Fi GUIDE 

@ QUIZZES @ TV BOOK e@ FCC AMATEUR LICENSE TRAINING 

@ RADIO BOOK e@ PRINTED CIRCUITRY e@ PLIERS-CUTTERS 

@ ALIGNMENT TOOL @ WRENCH SET @ CERTIFICATE OF MERIT 
@ VALUABLE DISCOUNT CARD 


WHAT THE ‘EDU-KIT'' OFFERS YOU 
The ‘‘Edu-Kit offers you an outstanding PRACTICAL HOME RADIO COURSE at 
a rock-bottom price. Our kit is designed to train Radio & lectronics Technicians, 
making use of the most modern methods of home _ training You will tearn radio 
construction, servicing, basic Hi-Fi an TV repairs, code, FCC amateur 
requirements 
> how to 
matics punt and 
electron 1 1 how to build radios 
hundreds of do f a ad ourse. You wi receive basic 
worth many times the sma 1 price you pay, only $26.95 complete 
THE KIT FOR EVERYONE 
Edu-Kit was specifica ly prepared for any person who 
t Re d Edu-« has en used successfully young 
pers . - the world, by many Radio se ‘ool s and Ciubs in this — 
raining and rehabilitati« of Armed Forces Personne 
world 
du-Kit requires no instructor instructions are 
y explained. You cannot make a mistake 


PROGRESSIVE TEACHING METHOD 
e Radio ‘‘Edu-Kit is the foremost educational radio kit 
ersaily accepted n the field of electronics 
uses the modern « ationa rinciple of Learn by 
construct rad p orm jobs and conduct expe 





* No ee of Radio 
Necessar 

* No Additvonal Parts or 
Tools needed 

* Excellent Background for TV 

* School Inquiries Invited 

* Attractively Gift Packed 


2 ee ee 














dentify radio symbots. how to read and interpret sche 
layout radio parts, how to wire and solider, how to operate 
Today it is no longer necessary to spend 
education in radio 


uded in the 


you w r 
doing work ke a professiona 


twenty Receiver ansmitter, Code Oscil 
Square Wave Generator and Amplifier circuits 
ard’’ experiments, but genuine radi 
and soldering on meta! chassis 
rinted Circuitry circuits 
thorough ntegrated and easily-learned radio course 
a1 work as well as theory; troubleshooting 
training for whether your 
or D: progressively-arranged 
topics in Hi-Fi and TV. Your 
we nown FREE Consultation Service 


THe “EDU- KIT’ 1S COMPLETE 

necessary to build 20 different radio 
sperate. Our Kits contain tubes, tub 
and paper dielectric condensers, resis 
4 punched metal chass Instruction Man 

nium rectifiers controls and switches 
nted Cir netuding Printed Circuit chas 
hardw are also receive a useful set of 
Dynamic Radio & 
t siso in instructions and the Pro 
addi ti on to the type Questions and Answers for 
Y re 


e further aided 


u Ww als ve lessons for servicing with 
s acer and the Progressive Signal Injector, and a High 
lity Guide and Quiz Book. Everything is yours to keep 
pg . 25 Poplar P Wate Hag bry woe ' several 
nds. and made nenee Th ‘td t paid for itself. | was ready 
to A vd Shao for a Course, but | found your ad cot sent for your Kit.'’ 


UNCONDITIONAL MONEY-BACK GUARANTEE 
The Progressive Radio Edu-Kit has been sold to many thousands of indi 
chools and organizations, public and private, throughout the world. It 
mally as the ideal radio course 
€ gressive Rad Edu is now available in 


have repaired 





nglish 
agreed that should the Progressive Radio ‘‘Edu-Kit'’ be 
2 Edu-Kits Inc for reason whatever the pur 
refunded in fu without « or question, and without 


which Progressive ‘'Edu-Kits’’ 
public is due to 
t engineering, the 

ts Unconditional k p As a 

single dissatisfied customer throughout the entire 


has earned through 
insistence 


not have 




















ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND 
CONDENSER KITS WORTH $7.00 
Send ‘‘Edu-Kit'’ Postpaid 1 enclose full payment of $26.95. 
Send Edu-Kit'’ C.0.0 i will pay $26.95 pius postage 
| O Send me FREE additional information describing ‘‘Edu-Kit.'* 


| Name 


Address 


| Progressive “EDU-KITS” Inc. 


1186 Broadway, Dept. 164-G | 
Hewlett, Y. 
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NEW PRODUCTS (Continued) 


STEREO AMPLIFIER model 
AM-147. built-in preamp, 15 
watts output each channel, re- 
sponse 20 to 30,000 cycles with- 
in % db at 1 watt. 8 tubes. 6 


cycles at 56 db 

low impedance, 

except output is 

333, ceramic, high 

with response 30 to 
front-panel controls; s- and at 58 db. Mode 
channel ~ ited), ceramic, 


16-ohm outputs each 
Olson ance, 


5 Inputs per 
Radio Corp., 260 § ; » St., 6 db. for ¢ 
Akron, Ohio Astatic Corp., 
TRANSISTOR AMPLIFIER 1-CHANNEL RECORDI 
6-watt output, works on 6 model j operate 
ts de. Model 1-A has 8 tran hours 0 ingle 4 
inputs for microphone; inch reel of tape 
75 ips. Rewin« me 
minutes. Modula 
plifiers. tespor 


300 «to 


istors, 


magnetic, ceramic and crystal 
phono. 4-, 8- and 16-ohm out- 
Transonic Enterprises, 

} 9 Miami 1, 





3,000 cycles’ within 
Telectro Industries ( orp 
th St., Long Island 
AUDIO CABLE f< 
monaural usé¢ Ni 


ral tinned copper 


SPEAKER SYSTEM 


polyethylene 
) sr capacitance 
Belden Manuf: acturing 
‘ pes 4 W an Bu 
national, 


Monarch Inte: 
7035 La 


Holly 


1-WAY POCKET TOOI 
REMOTE 


SPEAKER 
SK-14 has lume ¢ 


end blade firmly; 
Xcelite, Inc., 
N.Y 


RECH — ABLE 


charged | 


for speaker . ‘ | 
olume of TV-set or radio 
afayette Radio be 

berty Ave., Ja- mes Nickel 


BATTERY 
peaker 

Corp., 165-08 I 
maica 33, N. ¥ 


COMMI Nit ATIONS 
PHONE » j 


hang-uyj 


MICRO- 


with 


comes 


Model FC- 

light using 2 D-cell 

v power for (3 hours 

ment, response 60 1,000 cy the duration of the 
cles. —Electro-Voice, Inc., Bu- Model FC-2 consumer 
chanan, Mich Sonotone Corp., 
MICROPHONES in the 330 be 
series. Model 335H, dynamic high GAIN CONTROL 


impedance, ponse 50 to 12,000 TV antenna system. M 


outlet. 


N. 


RADIO-ELECTRON 





NEW PRODUCTS (Continued) 


by two 


provides automatic signal regu 
lation for any amplifier with 
over 16-db gain and an output 
between 0.6 and 2.5 volts. Con 
trol n ains level within 1 
db for 10-db signal variatior 
Blon‘er-Tongue Labs., Inc., 
Allir 2 rh »N 


INDIC 


ulff & C 
Angeles 
aint 


SUBS’ 


lectroly 


VIND-VELOCITY 
TOR Iso she wind 
Vodel | } : 


™ 


direc 


( 
ect 
ipac 
bilier E 
field, N 
0 to 2 


Power 


5 mph and 
suppl 


wer 


AC V 


Radio orp., 


Ave Ja 


TRANSISTOR TESTER » 

a & A checks uni in oscil 
Deter nes if tran 
open horted, noisy 

gh leakage value. Checl 
and general - purpose, 
types. I 


,owered 


Yes, 
Radio 
gran 
11x22 
Radio 
time. Easy 
tion on 


big, brand new book, 
Picture Patterns and 
", absolutely FREE! Con 
Diagrams on leading 
help cut your 
large 8'%x11” pag 
the diagrams. : 
book as a F RE E 
set, “Applied 


you get this 
Television 
Explained 
Schematic 
and TV Sets 
to By 
how 
You 


new 


to use 


this 


” " 
7-book 


repair kit. ret 
ee Coyne’ 
Television”! 
At Last! Money-Making “Know-How™ 
On Transistors, Color TY and Servicing 
Coyne’s 7-volume set gives you 
answers to servicing problems—quickly! 
basic ‘“‘know-how”™ that’s easy to ndersts 
you'll find everything you want in Volume 
5 on over 5000 practical facts and data. Every 
step from fundamentals to installing, servicing 
and trouble-shooting all types of radio and TV 
sets. So up-to-date it includes the latest on 
COLOR TY and UHF. All this plus Volume 7 
TRANSISTOR CIRCUITS—the most complete 
book ever published on the applications of tran- 
sistors in electronics. New! Set has colorful de- 
sign, washable covers. 


EXTRA! 868-Page TV Cyclopedia Included! 


For 1 
Coyne 


great 


you also get Vo 
problems 


speedy on-the-job use, 
CYCLOPEDIA 
alignment, installation, 

s 7-volume TV RADIO. LIBRA ty 
get the Servicing Book FRI 


Ma 


MAY, 


—— 


ABC 
FREE 


1960 


in parallel 


6-volt batteries.—Kier- 


ties os 
o., 6303 Corsair St., 
2 2 Calif. 
riTUTION 


tic capacitors. 


Los 


BOX for 


15 capaci 


from 10 t 

! » . 
wvce. 2 or 
ts may be 
for unlimited 
Cornell-Du- 
Plain- 


binations 
150 


ur 


more 
DI cor 
range 


lnotate Corp., 5. 
J 


»4X608 has 

r-driven range 
| lights indicate 
Meta unit capable 
selector switch throt 


rVM auto 
ot selec 


range 


igh 


g 
full instruc- 
”" in every 
asking to 
Practical Radio- 


FREE ! 


5 Years 
Of Valuable 
Supplements 


(lank 
Foal 25°F). | / 
‘he 
With your set you also 
get Coyne’s annual Sup- 
plement Service FREE 
for 5 years. Keeps your 
set up-to-date on every- 
thing that will be new 
in radio, television, 
electronics and elec- 
tricity. 














7 days and owe 


PROFESSIONAL 
technicians 


When 


you order 


by 


use 
tiwe Kiees 
OFFICIAL 
ORDER BOOKS 
for every 
TV-RADIO 
service 


merchandise 


mail 


Include your ad- 
dress and postal 


zone number. 


if 


can—if not, 


Type or print 
you 
write clearly. 
Don't send cash— 
use checks or mon- 
ey orders. 
ay TV-RADIO 
P Strvice” 


Include allow- 
ances for postage 
charges if you 
know the weight 


of what 





you're 


ordering. 


SEND NO MONEY! Just mail coupon for 7-volume set 
We'll include book of 150 TV y-Radio Patterns & 
set, pay $3 in 7 days and $3 per m nth 
(Cash price, only $24.95). 
nothing. 
Patterns is 


until $2 
THE mn 


yours 


TV-Radio 


Educational Book Publishing Division 
| COYNE ELECTRICAL SCHOOL, Dept. 50-T! 
1455 W. Congress Pkwy.. a 7, 
App 
ry 


Send 7-V« 
your offer 


YES! i Practical Kaa 


inclu le Radi 


Address 


i 
|p 
« Name 
| 
| 


| City 


| Where Employed 
(0 Check here if you want library sent C.0.D. You pz 
postage on delivery. 7-day money-back guarant 


on 7 days 
Diagrams 


This is the busi- 
nesslike approach 
to service record 
keeping. Tripli- 
cate forms serve 
as order form, 
invoice and office 
record, with 
spaces for com- 
plete information 
On every job 
Separate listings 
for receiving 
tubes, pix tube, 
parts, serial num- 
bers, labor and 
tax charges, sig- 
natures, etc. 75c 
a book, $6.50 for 
dust-proof box of 
10. In stock at 
your distributor. 
Write for your 
free folder de 
scribing Dave 
Rice’s OFFicial 
ORDER Books. 
including an ac- 
tual size sample 
copy of the handy 
order form 

For cust 


on 


omer's 
every 
nent part, 
rate and 
service 


OFFICIAI 

DIGEST, 

ting over 63,000 
ns $2.50. 


ELECTRONIC 


PUBLISHING CO., INC. 
180 N. WACKER DRIVE 
CHICAGO 6, ILLINOIS 


free trial. 
If you keep the 
postage is paid. 

ur expense in 
e book of 


NOW! 


5 plus C.0.D. 
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RADIO 
Handb 


AC & DC Circuits 
VT Principles 
Transistors & Semi- 
Conductors 
VT Ampls 
High Fidelity 


Seneration 
RF Feedback 
Amplitude 
Modulation 
FM & Radio Teletype 
Transmission 
Sideband 
Transmission 
Transmitter Design 
TV & BC 
Interference 
Transmitter Keying 


Radiation, 
Propagation & 
Transmission 
Lines 

Antennas 


Transmitters 

& Exciters 
HF Power Ampls. 
Speech & AM 

Equipment 
Transmitter 

Construction 
Power Supplies 
Workshop Practice 
Electronic Test 

Equipment 
Radio Mathematics 

& Calculations 


| The June 


issue of 


Radio- 


NEW PRODUCTS (Continued) 


.003 to 300 volts 
Can be used 
other test equip- 
switch allows lock- 

Allied Radio 
Western Ave., 


11 ranges fron 
in 2% seconds 
preamp for 
ment. Pane 
ing on any range 
Corp., 100 N 

Chicago 80, Ill. 


VTVM model VT 


100-amp meter 


10 has 6-inch 
Twisting tip of 


Electronics 


is on sale 
May 26. 
Order 
your copy 


now from 


multi-probe allows it to func 
tion as either ac, de, rf or lo 
cap probe Amplifier—rectifier 
circuit has frequency-compen 
sated attenua : 

Electronics Co., Inc., 
velt Ave Mineola, 


Century 
111 Roose 
N.Y 

TUNING 
TM-1 


wher 


INDICATOR 
Built-ir meter show 
rans radiating 

used 


maximun pe 


as ive field 


or to indicate when ar 
properly matched. Te 
can be used with Cit 
or amateur gear Globe Ele« 
tronics, 22-30 S. 34 St., ¢ 
Bluffs, lowa 

PULSE GENERATOR 
troubleshooting if, rf 
circuit Self-conta 


torized units in pr 


cillator frequency 

cycles. OCutput aud 

circuits. When No 

plied to if-rf circuit 

waveform excites 

circuit into oscillati« 

a arrier for 1,00 

f the Modei D-s00 Doss Ele« 

tronic Research, Inc., & 
pre, Kansas City M 
PRANSCEIVER 

Citizens ban ha 

volt de power sup] 


Ltbbyy)) 


mitter output 5 watt 


BUY FROM YOUR 
FAVORITE DISTRIBUTOR 


Gonset Div., + 


St., Burbank, Ca 


Li?) = 
$7 your dealer. 


All specifications on these pages are from manufacturer's data 


THE BIG JOBS WITH WIZARDS 


THE WIZARD 300° 


ELECTRO-MAGNETIC 
COUPLER FOR ALL 
SINGLE ANTENNA 
MULTIPLE-OUTLET 
SYSTEMS IN TV 
FLAT LINE 


*Pat Pend 


YOU CAN ALSO DO 


HOUSING PROJECT - 2,549 Wizards In 
stalled To Date: L.A. Housing Authority 
Los Angeles, California. 


HOME-7 Outlets—One Antenna —No 
Amplification: Residence of Bob Barker, 
MC of the popular daytime NBC show 
Truth Or Consequences. 


APARTMENT - 39 Outlets-One Antenna 
-No Amplification: The Del Rio - 10236 
Old River School Road, Downey. Calif 


300 is proven in many 
installations where more 
than thirty receivers are 
being operated from a 
single antenna without 
amplification. 


y 


Information on any of the above jobs and a brochure covering 
Wizard System installations is available. Write Dept. 


CHARLES ENGINEERING, INC. 


APARTMENT-48 Outlets—Two Antennas 
(24 Outlets each)—No Amplification: 
The Paramount Riviera — 12447 Para- 
mount Bivd.. Downev. California 


HOTEL — 120 Outlets-One Antenna—One 
Amplifier: The Montecito-6650 Frank- 
lin, Hollywood, California. 
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PHTENIS | Transistor Radio Servicing 


The ONLY Complete Transistor Radio Service Lab 


phd VIEWER Everything you need for less than °50 
Patent No. 2,912,494 
Edward F. Flint, Rochester, N. Y. (Assigned 
Eastman Kodak Co., Rochester ) :, 
This invention combines optics and électroni Check Transistors, Diodes, Rectifiers .. . 
for viewing an image fro F emote po The 


ee ee ae nba SENCORE TRC4 TRANSISTOR CHECKER 


: canning prism 


Accurately checks all transistors in hearing aids 

adios and power transistors in auto radios. Test 
TRANSMISSION LINE aa oa eam leakage, current gain M as a s 
(BETWEEN CAMERA &CRT) Or Opens, » cakage, Current ga casures 
. forward-reverse current ratio on all crystal diodes 
Measures forward and reverse currents on selenium 
rectifiers. With set-up chart for accurate checking 

R of each transistor. Size, 5x444x214". With 

TV CAMERA /2 + 95 

batteries. DEALER NET . 17 


Replace Batteries During Repair. . . 


SENCORE PS103 BATTERY ELIMINATOR 


All-new “Transi-Pak,” twin to TRC4 Checker 
above. Provides variable DC voltage to 24 volts; 
1.5-volt biasing tap ( a‘*must” for servicing Philco 
and Sylvania radios). Metered current output, to 
100 ma. Handles 200-ma peaks. Two 200-mfd 
electrolytics provide proper filtering and low out- 
put impedance. No hum or feedback problems 
Ideal for alignment using station signal; adjust IF 
slugs for max. current, also ideal for charging 

TARGET DIRECTIO nickel-cadmium batteries. Size, 5x4144x2)4". 
DEALER NET 


presented by an upright ar: 
tive rV camera, transmissk 


is 


ardvantage of this arrangement are that the > 
image may be viewed in comfort and may be Find Defective Stage in a Minute .. . 
magnified desired; the viewer i t mites 


to an eyepiece, difficult to mane 


SENCORE HG104 HARMONIC GENERATOR 
SELF-TUNED FM DETECTOR New signal generator designed primarily for fast 
Patent No. 2.915.631 signal-tracing of transistor radio circuits. No need 
Otc Bilihan Naan, Colina, UE Chel to unsolder all transistors. Provides RF, IF and 
to Radio Corp. of America) audio signals simultaneously, drastically cuttir 
or minimum distortion the passband of an service time. Traces from speaker to antenna. ¢ 
detector should accept equal sweeps about 1000 cycle note signal is heard in speaker fro 
e center frequency. Fig. 1 shows fo correctly good stages. Signal weakens or stops at defect 
stage. Equally as effective for testing TV, hi-fi an === 
other audio circuits also. Size, 344x414x1 34", 
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General Electric Receiving Tube 
Dept., Owensboro, Ky., launched a new 
national advertising and sales promo- 
tion campaign to back up service tech- 
nician sales on its Black-Daylite line of 
'V picture tubes. Commercials on the 
loday network TV show will highlight 
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the program. Dave Garrow: iy, MC of 
the Today show, and Gordon E. Burns, 
G-E’s distributor sales manager (right), 
show one of the banners to be used SINGLE 
during the promotion, as Fred J. Nataly, DIODES 
G-E manager of distributor advertis 
ing, looks on. 
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Buchanan, Mich., 
reports that its 
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diodes with this unique substitution unit. Th 
gives you a positive check everytime Sub 
suspected rectifier or diode watch pictur 
to sound and you'll know in seconds whethe 
dynamic transistor 4 a rectifier or diode should be replaced. No gues 
microphones are solcering mess, no time lost. The RS106 ‘ 5 ae 
being used in ; ; ‘ less than having loose rectifiers and diodes in the shop RS 106 
United Air Lines ms for testing and is worth many times more. 


Sencore has simplified trouble shooting re 


DC-8 and Boeing 
720 jetliners Here 
tewardess Joan Chettero demonstrates 
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—_— COMEDY PARTY RECOR 
Sencore, Addison, IIl., released a new $1.95. HOLLYWOOD JOKER 
complete Substitution Service Lab, - 
which contains the Handy 36 for direct | LPARN CIVIL at 
capaciter and resistor substitution, the » 1920 Sunny 
Electro Sub for electrolytic capacitor ELECTRONIC SURPLI 
. . ‘ . *o ard Bic Bid 
substitution and the RS 106 Rectifier pa 20 Woodbine 
Troubleshooter for selenium and silicon 
rectifier substitution, all conveniently 
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-—“TAB” Tubes Tested, Inspected, Boxed— BUSINESS AND PEOPLE (Continued) 


Six Months Guarantee!! No Rejects! 


NEW & Used Gov't & Mfgrs. Surplus! RCA Electron Tube Div., 
Harrison, N. J., introduced a 


new store-improvement pro- 
gram for independent TV 
service technicians. It con- 
sists of more than 35 business 
and service aids designed to 
make the service shop a more 
powerful selling tool. Profes- 
sional window displays, prac 
tical bench units and attrac 
tive sales area layouts are all 
part of the plan. 
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Standard Coil Products Co., 
Inc., Melrose Park, Ill., is 
underway on a new ad cam 
paign to introduce its com 
plete TV tuner repair and 
replacement program. Dis 
tributors will stock specially 
designed shipping cartons 
which will be instantaneously 
recognizable as tuner repair 
TUBES WANTED! WE BUY! SELL & TRADE! jobs and then given immedi 
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AcVv es Ca 
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BUSINESS AND PEOPLE (Continued) 


Perma-Power 
Co., Chicago, 
orbited a new 
spring 
tion on its Vu- 
srite TV tube 
brighteners 
offering an un- 
breakable flash 
light free with 
the purchase of 


12 Vu-Brites. 


promo 


L. Berkley Davis (| was elected 


i vice president of G eral Electric Co 


General manager of tl tronic Com- 
, Owensboro, Ks He started 


former Ken-Rad 


ponents Div 
is an engineer with the 


and was an 
when it 


Louis M. 


Tube & Lamp Corp., in 1934, 
executive pany 
acquired by G-E in 1945 
Robb was appointed to ‘ 
of manager of market devel 


with that con 


was 


had been administrator of distributor 
sales 
Harry Gilbert 
appointed to 
the new posit 


was 
ion of 
vice president of 
Blonder-Tongue 
Laboratories, New- 
ark, N. J. He had 
previously been con- 
troller of the 
pany. 

Ed Claffey 
Glaser-Steers 
Corp., Newark, N. 


J. 28 


com- 


joined 


mere handise 
manager, consumer 
products. He is well 
known in hi 

dealer circles and 
in the distributor 
phase of the busi 


ness. 


Arlie J, Holmes 
was promoted to 
post of 
distributo. 
manager of Xcelite, 

Inc., Orchard Park, 
N. Y. Holmes had 
previously held the 
position of assist 
ant sales manager. 

George Elliot 
promoted to 
manager, distribu- 
tor sales, of Am- 
perex Electronic 
Corp., Hicksville, 

N. Y. He had been 
in charge of export 
sales, sales to other 
tube manufacturers, and sales of Valvo 
tubes. END 
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sales 


was 
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SENCORE H-36—THE ‘HANDY 36"' 


36 most-often-needed resistors and capacitors, for fast, 
easy, direct substitution in all circuits. @ Eliminates 
searching for replacement components for test pur- 
poses. @ Avoids unnecessary unsoldering and soldes 
ing—no more solder mess. @ Pays for itself 
month in time saved. @ Flick of a switch 
selects any one of 
24 RESISTORS from 10 ohms to 5.6 megohms 
10 CAPACITORS from 100 mmf{c j hy 5 mf d 
2 ELECTROLYTICS, 
DEALER NET 


Substitute for Electrolytic Capactan 


SENCORE ES102 ELECTRO-SUB 

Usable from 2 to 450 volts, D.C. 

Contains 10 eiectrolytics from 4 to 350 mfd 

the correct value with the flick of a switch t 
automatic discharge, surge protector circuit. Pre 
accidental “healing” icitor being bridged. ¢ 
pletely safe—no arc or spark when connecting 95 
or disconnecting. DEALER NET 15 


Substitute for Fuse Resistors During Repair 


SENCORE FS3 ‘'FUSE-SAFE"' 
CIRCUIT TESTER 


Instantly tells you whether or not it is safe to replace 
fuse resistors, fuses, or circuit breakers. Sep arate | 
and green scale for each commercially ava 
resistor used in radio and TV. Eliminates 
and wasted time. Also handy for wattage checks 95 
up to 1100 watts. DEALER NET 8 


Substitute for Bias Batteries During Repair 


SENCORE BE3 ‘‘ALIGN-O-PAK"’ 


Completely isolated DC supply, with less thar 
ripple. Eliminates messy batteries in TV service 
Handy for alignment, AGC trouble-shooting 
checking gated sync circuits. Just dial 
need, 0-18 volts, positive or negative. Co 
voltages recom mended by TV set manufact 
314x414x1%4". For 110-120 volts, 60 cycle AC 


DEALER NET 7® 


UNIVERSAL TV JUMPER CORD 
Fits any set from back to c 
Box has male and female plug 
additional power source, s« 
dering, etc. DEALER NE I 1° 


ol car 


BLUCSSWOrTK 


the voltage 


Turn page for other 
SENCORE 


Time Savers 


ADDISON 2, ILLINOIS 








The June Issue of RADIO-ELECTRONICS 
Will be on sale MAY 26. 
Order your copy now 
from your favorite newsdealer. 
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mF MAIL ORDER HI-Fil “3a 


| 
HI-F! COMPONENTS : 
SLEEP LEARN KITS US A LIST OF YOU 
MERITAPE UNUSUAL 4.8 OUR WHOLESA 


Low cost, high VALUES 
CARSTON STUDIOS 


quality recording FREE “ 
tape, in boxes or cans 1960 CATALOG 


DRESSNER, 69-02RE 174 St, Flushing 65, N.Y. 


SEND 
REQUIREMENTS 
As ale 





RD E. 88 St. 
New York 28, N. ¥ 
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Bring out 

the best in 
DS Les 
save dollars in 
assembly and 


ORDER 
YOUR 
ENCLOSURE 
KITS FROM 


ni hi aaa ONLY 


11° 


MODEL 6 


Factory assembled, ready for finishing. Makes 
your 8” speaker sound like a million! Made of 
YY” hardwood ply, beautifully gr 

smoothly sanded. 10” h. x 16” w. x 9” 


Order two for matched stereo 


MODEL 1 

4% cubic feet of baffle 
space assures you crisp- 
est, cleanest bass re- 
sponse from any 12 
speaker system. Full- 
grained white birch ply, 
with pre-attached bracing 
cleats for easy assembly 
Kit includes everything 
you need for assembly 
29” h. x 20” w. x 122" d 
(5” legs). 25 Ibs. $18.95 


MODEL 2 
Clear-grained on four 
sides for bookshelf or 
floor use Acoustically 
accurate for 12” sys 
tems, with adapter 
board for 8” speakers 
Sturdy Ya" ply elimi- 
nates unwanted reso- 
nances, improves bass 
response. 14” h. x 21” w 
x 1134” d. 20 Ibs 

In Birch, $14.50 

In Walnut, $19.95 


1? 


HOMEWOOD INDUSTRIES, Inc. 
264 Court Street, Brooklyn 1, N.Y. 
Please send me: 

( ) Model 6 ( ) Model 1 


( ) Model 13 
( ) Homewood catalog 


( ) Model 2 (Birch) (Walnut) 


1 enclose remittance in the amount of $_ 


Name 





Address 





City 





finishing costs ... 


t the fun of 
HOMEWOOD \ "doing it yourself”? 





Any or all of these catalogs, bulletins 
periodicals are available to you on reques 
direct to the manufacturers, whose addresse 
listed at the end of each item. Use your 
head—do not use postcards. To fa tate iden 
fication, mention the issue and page of RADIO 
ELECTRONICS on which the item appears 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS 




















GERNSBACK LIBRARY 


Low-cost, paper-covered books 
on al! phases of TV, radio, audio-high 
fidelity and practical electronics 
ON SALE AT ALL 


BETTER PARTS DISTRIBUTORS 


COLORED INSULATORS of 
dielectric vinyl are shown in Sheet 


232. The new insulators are availa 
white, yellow, green and blue 


red and black for the manufacturer’ 


line of clips.—Mueller Electric ¢ 
L567Y E. 31 St., Cleveland 14, Ohio 
GLASS DIODES conforming to 
tary specifications are listed in B 
11-108. The sheet shows the characte 


istics of these seven silicon 


1N457; 1N458; 1N459; 1N463; 1N65 


FOR LISTENING 
AT ITS BEST 


IN662 and 1N663.—Silicon Transistor 
Corp., Carle Place, N. Y. 


GENERATOR REGULATORS are 
scribed in a 4-page Bulleti) 
regulators are of the magnetic 
type, with selenium or silicon 
They control generator field curr 
regulate the output voltage Fidelity 
Instrument Corp., 1000 E. B 
Ave., York, Pa. 

INSULATING MATERIALS 
scribed in Bulletin GET-29 
12-page catalog gives technica 
information on the uses of 
built-up mica, coated mat 
nishes, paints, enamels, tl 
Also included are short 1 
manufact 
eral Electric Co., Schenectad 

SUBMINIATURE CONNECTORS 
by Cannon Electric are li 
color, 4-page folder. The K 
gives detailed information or 
ture K and the subminiatu 
Schweber Electronics, 60 He 
Mineola, N. Y 

RESISTORS and Trimn 


ometers are the 


the products are 


Che first discusse 
and defines resist« 
covers the construction an 
‘T-pots”.—Dale Products, Ine 
bus, Neb. 50¢ each 

RADIO CONTROL part 
sembled equipment are di 
priced in the 1960 Radio ¢ 


directed to a pickur 


stereo in name 
called stereo cartr 
provide channel sepa 
vital midrange ar 
quencies, resulting 
ear rather than tw 
tion 


Join the musicia 

and music lover 
changed to the mag 
ESL-C99 MICRO/FLEX 
newest stereo cartr 
difference ESL's phass 
can make in your 

ing pleasure. Only $49 
dealer's. 


Are you still with 
umphant ESL-S100( 
ANCE arm? It improve 
formance of any cart 
$34.95 including she 


Electro-Sonic Laboratories, luc. 


Dept. E + 35-54 Thirty-sixth St. - Long Island City N 


RADIO-ELECTRONICS 





NEW LITERATURE (Continued) 


log. Includes escapements, relays, 
servos, receivers, transmitters and com- 
ponents and accessories for radio-con- 
trol modeleers. Many of the smaller 
components listed can be used in tran- 
sistor circuits——Gyro Electronics Co., 
36 Walker St., New York 13, N. Y. 


FOREIGN-TUBE interchangeability di- 
rectory lists approximately 450 foreign 
tube types and their exact or similar 
replacements. This 4-page directory, 
1CE-197, is available from distributors 
or the manufacturer.—Comercial Engi- 
neering, Electron Tube Div., RCA, Har- 
rison, N. J. 


TUBE-SUBSTITUTION Guide lists 416 
tubes and their appropriate substitutes. 
Included in the listing are more than 
100 foreign tube types. An 8-page book- 
et, 54% x 8% inches, it can be obtained 
from distributors or the manufacturer. 

Vis-U-All Products Co., 640 Eastern 
Ave., S. E., Grand Rapids 6, Mich 


TRANSISTORS and diodes are listed in 
the second issue of Semi-Conductor 
Directory. All major manufacturers 
and types are listed in numerical orde1 
with specifications, applications and 
prices. The directory is punched for 
loose-leaf insertion.—Lafayette Radio, 
165-08 Liberty Ave., Jamaica 33, N. Y 


RADIO FUNDAMENTALS, a 2-page 
bulletin with covering letter, written by 
M. N. Beitman, briefly reviews two 
radio servicing books.—-Supreme Publi- 
cations, 1760 Balsam Road, Highland 
Park, Ill 


TRANSFORMER CATALOG lists more 
than 750 transformer for industrial, 
ommunications and radio and TV ap- 
plications. Besides audio and power 
transformers, the catalog lists chokes, 
yokes, flybacks and transistor trans- 
formers. Copies may be obtained from 
distributors or the manufacturer.—Chi- 
cago Standard Transformer Corp., 3501 
W. Addison, Chicago 18, Ill 


ZENER DIODES are cataloged in Pulle- 
tin SR-260. This 6-page folder lists 152 

andard typ and instructions on se 
lecting diodes from 1,584 standard and 
special-voltage-tolerance types.—lInter- 
national Rectifier Corp., El Segundo, 
Calif. 


KNOBS and components are described 
in a 4-page catalog Control Knobs and 
Uechanical Components. Specification 
drawings are shown for knobs, test 
jacks and binding posts, pull handles 
and captive hardware.—William H. 
Weed, Mechanical Components Dept., 
Industrial Apparatus Div., Raytheon 
Co., 100 River St., Waltham 54, Mass. 


SHORT HAM COURSE to help poten- 
tial amateur radio operators get their 
Novice license has questions and an- 
swers, Morse code and abbreviations in 
common usage. The four-page Short 
Course for the Novice License can be 
used by itself or in conjunction with 
other material.—Electronic Instrument 
Co., Ine., 33-00 Northern Blvd., Long 
Island City, N. Y. END 
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NEW 


SENCORE |} 
¢~ 


Time Saver 





The missing link in TV service 


$S105 SWEEP CIRCUIT TROUBLE SHOOTER 


iT’S A... 
UNIVERSAL HORIZONTAL OSCILLATOR 
out No - tn a 


to the elective c 
peak-to-peak. Oscillator 


Sync circuits 
HORIZONTAL OUTPUT CATHODE CURRENT 
CHECKER. A ; ¢ 

ab 


pin, current and voltage data. N R 


UNIVERSAL DEFLECTION YOKE 


VERT Merely disconnect « 
osc bright ertica ine ¢ 
DYNAMIC FLYBACK TRANSFORMER CHECKER 
HORIZ. VERT ; Eibach 
P 


O.P. o.P , ‘ 
STAGE STAGE ind a €; eve 
I 
—any T TER. Fi 
Horiz. | [ VERT cle Ngee 


FLYBACK o.P — 
XFORMER| |XFORMER UNIVERSAL VERTICAL OSCILLATOR 


4 er 














L. i. 
HORIZ. VERT on ere = 
DEFLEC. | | DEFLEC ' — 
YOKE YOKE SS 1 05 is completely self-conta ned not 
ing else is needed. New Improved Circuit 


See Your Parts AS We oie \ a On @)) > a ol 


NOW! ADDISON 2, ILLINOIS 




















= Service Technicians’ Associations 

= Club Members 

= Student Groups 
Special subscription rates to RADIO-ELECTRON 
Clubs, schools, employee groups, etc. For informatior 


Radio-Electronics 154 West 14th St., New York 11, N. Y. 











GIANT POLY PAK 


cut out & mail 


DOUBLE BONUS 





BONUS /1—FREE 


Pick any POLY PAK 
from $1 listing below! 








+ 








BONUS (2—FREE 

$30 ANNIVERSARY 

PAK — transformers 

resistors condensers 
ete 











Get Bonus 41 & #2 Free With Every $10 Order! 








*This offer is good 
until June 15, 1960 





$25 sunpnisa Be 
v « 


1k 


$1 


MICAS 
t. ¥ 


TRANS "RADIO BASIC 
Has < 


30 ‘‘SILVER 
5 A 


“60 RADIO TV aneSs 


_ $1 
is0o0 Pcs NARS 
wane Nut 


“WoRtD ‘s SMALL RA- 

life All, $1 

iz GERMANIUM pI. 
OES | 


! me 


‘SEALED’ A... 
Sirs =~ it-in Fr 


ves $4 


MOLDED CON- 
jl to 1 


i, Se 8 


$1 


WATTERS 
vv 100 


$1 
‘$1 


CRYSTAL 
gist 
PILOT 
cy $1 
25 TRANSFORMER 
PEC Han tra 


20 ° PANEL 
LiITes Mis 
N gh 


> 

s 

60 RESISTOR 

clAL W.W ‘ 
" 


“ 
$20 CONTROL 


wv / sw 
m & Wo 
20 Twist DRILL ser 
1 6 thru 4 1 ‘ $1 
SUPER POWERED 
PHONE fo 
Lotte = 
TRANSIS 
x-132. $5 
RADIATION DETEC 
TOR 7) 
“$1 


Rests 


$1 


24 PAINT savers 


ane ioo's $4 
60) PORCELAIN 
CONDS. | 


Whos atas' we” $1 


3 sw sage “* BASte KIT! 
inel 


2 HOBBY 
TORS Mi 


$1 
30 POwEeR 
Fone V + 





out trans 
nstrn 
—— , Tesver 
Chee 
Complete 
irec 


ONE 
ONF 
ONE 


ONE POUND Ceramic Ce 


* Gua 
*® Quantities 


| Minimum Orders—s2] 








include ver or M.0. with we - ent postage 
25% 
incLuDE POSTAL ZONE in address. 


returned. C.0.D. orders, 


mieed Sat 


$30 
P 


auc 


60 MICA COND’S’RS 
S a 10 
‘to 1 

$30 

fa 
' WEARING AID PHONE 

Use ke too ‘$1 
30 DISC COND'S'RS 
RELAY —_ 
I 
6 ROLLS VINYL TAPE 
50-FT. POWER CABLE 
Fo ercon pkr 


60 PLUG & REC'T'LS 
P tt 


RISE 


lio pes 


40 HI-Q CONDENSERS 
NPO'S too \ é 


Finest po Reg. 89 $1 


10 


ele 


60 TERMINAL STRIPS 


so coiLs & CHOKES 


tune a IF ‘ $1 


Reg 


3 


50 ONE-WATTERS 
ee $1 
a ouTPUT 
F'm'rs “ K 
nent - 

bh nga 

; ; $1 
60 INSULATED RE 
s'T'rs 1 2w 
$1 

10 PANEL SWITCHES 
Re $1 


30 ONE PERCENT-ERS 


TRANS 


2 POWER 
TORS 
i 


an 


MICRO-WIRE 


i125 FT 
‘ ork 
~# ' $1 
8 RCA PLUG'N'JACK 
SETS Ma ed | “Si 
60 CONDENSER — 
Molde 1, ee 
106 HALF WATTERS 


Vv 
10 LUCITE BOXES 
s Ox pe 

-1 PAKETTE 


$1 


— vues SOCKETS 


$1 


6 SILICON DIODES 


MIKE T 
Mi ‘ 


TRANSISTOR 
Metal encased 
456 kes. 


"Wii 


BARGAIN CATALOG 


men se 
isfact 


500-1000 px 


WRITE FOR YOURS! 


s Reg. $100 
ion 


per pound 


© Check ea 
ag ad 
Avg. wt. | 


item wanted 
with order 
ib. per pak 
excess 
net 30 


own rated 





i] 


131 Everett Ave. 
CHELSEA 50, MASS. 














MAGNETIC AND ELECTRICAL FUNDA- 
MENTALS by Alexander Efron. John F. 
Rider Publisher, Inc., 116 W. 14 St., New 
York 11, N. Y. 5/2 x 8/2 in. 124 pp. $2.50 
This book emphasizes fundamental 
magnetic and electrical facts and 
theories. It teaches cha) 
rest and in motion, generation of emf 
measurements, circuits and Ohm’s law. 
Common everyday things like lightning, 
the permanent magnet, exposure , 
compass, are explained by basic 
theory. It fine first book on 
the subject. 


TOPICS IN ELECTROMAGNETIC THEORY, 
by Dean A. Watkins. John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y. 
5% x 8% in. 118 pp. $6.50. 

A graduate 
engineering is 
author is the 


about ges at 


; 


mete 
etc., 
makes a 


1Q 


course in microwa\ 
based on this Its 
inventor of noise 
traveling-wave tube, and some of 
information is presented in book 
for the first time. 

Among the selected topics are: tra 
mission system, propagation along 
helix, coupling modes, amplifiers using 
waves and beam, and ferrites. The book 
ends with problems.—/Q 


book. 
a iow 

the 
form 


ENCYCLOPEDIC DICTIONARY OF ELEC- 
TRONICS AND NUCLEAR ENGINEERING, 
by Robert |. Sarbacher. Prentice-Hall 
Co., Englewood Cliffs, N. J. 7/2 x 10 in. 
1426 pp. $35 

This work will be an 
tool for design engineers, patent a 
men, 
technical wi 
workers. It exact 
modern terms, systems, 
elements in the 
engineering fields, 
declassified info 


indispensable 
Tro? 
laboratories, I 
iters and 
defini 
compo 


neys, missile 
braries, 
research 
tions of 
nents and 
and nuclear 
ing recently 


schools, 


has 


electro 


includ 


GRIPS THE SCREW! 
DRIVES IT TOO! 


_—— 


cg SCREW- 
= HOLDING 


sSsCcCREW 
DRIVER 


2” to 14” blades, 
4 bit sizes. Avail- 
able with shock- 
proof plastic 
covered tubing 


Ask For It 
At Your Dealer 


KEDMAN C0., 233 S. 5th W., Salt Lake City, Ut. 


There are about 14,000 ent 
400 illustrations. C 
extensive. Under the 
for example, there are 
92 illustrations. Graphs and sche 
are liberally 


book.—MG 


HOW TO USE GRID-DIP OSCILLATORS, 
by Rufus P. Turner. John F. Rider Pub- 
lisher, Inc., 116 W. 14 St., New York 11, 
N. Y. 52 x 8'/2 in. 103 pp. $2.50 

The grid dip 
for indicating 
measure capacitance, 
This book 


receiver, 


ross-refere! 


word 
206 ent 


scattered throug! 


oscillator is a 
resonance, S¢ 
inductat 
shows practical set 
transmitte) 
other measurements. All are 
explained and illustrated. Ne 
agree with the latest in lab p 
Commercial instruments 
and illustrated in the 
1Q 
TRIPLE PINDEX. RCA, Commercial! 
neering Dept., Electron Tube Div., 
son, N. J. 5's x 84 in. $1.75 
With this guide you can co 
things at 
triply 
basings a 


ante! 


are 


last 


Engi- 
Harri- 


on three once Ove 
tube basings are 


can view three 


presente 


time. 
Also 


tube 


listed are more tl 


basings, over 200 
receiving types and 
foreign types.—/Q 
101 WAYS TO USE AUDIO TEST EQUIP- 
MENT by Robert G. Middleton. Howard 
W. Sams & Co., Inc., 1726 E. 38 St., Indi- 
anapolis, Ind. 52 x 8'/2 in. 136 pp. $2 
Know-how is an important ing t 
in making tests and 
This book, by an authority, sl 
best setup and procedure for te 
equipment, amplifiers, component 


ture 


more 


measure! 


TV PICTURE TUBES; 


At Lowest Prices 





10BP4 $ 7.95 
g i2ups 8.50 

14B/CP4 9.95 
g i60Ps 

1GEP4 

16GP4 

16KP4 


$ 9.95 PIAMP4 $I5 
21ATP4 
21AUP4 


19AP4 
20CP4 
20HP4 
21AP4 
2tALP4 
1 yeor worranty 
* $3.00 for 21 *5 
*rices include the et 
vacuun 
cessed used 


neluding the 


"PRICES FOB ‘ HI AGO, ILLINO!I 
oe tube + 


required on cop 


vust be returned 
ed “Rail Express. Shipp 
und Canada 


WRITE FOR COMPLETE LIST 


1 —PICTURE TUBE OUTLET—" 


2922 North Milwaukee Ave 
me... 18, I. Dickens 2-2048§ 


“ee ee ee ae a a 


RADIO-ELECTRONICS 





MADE IN U.S.A. 


COMPLETELY 
WIRED 


i caererualll but SUPERHET! 


Unequaled Performance and COMPLETELY WIRED 
Design... The Greatest VALUE In NOT A KIT! 
The Citizens Band Field! 


Fer let panes eee ransmitting Positions: Operates at a maximum 

* Foc al power nat of wats fully wth 

a Receiver Over Full 22 Channel Band: RF 

— in both Transmitter and receiver, 3 watts audio output plus e 
ge 4” speaker. 


e ekte with Transmitting Crystal: Removable front plate for easy 
accessability of crystals. Channel 9 crystal supplied. 


* for 12 Tube Performance: Compares. wih units costing 2 ties. ONLY 3. 00 DOWN 


much. Unexcelled reception on land and sea with coverage up to 20 or 
more miles depending on an:enna height and terrain. : pseermaamamememmmians 
vowel Vernier Tuning: Controls include 3' position function switch Removable 
Atransmit, receive, Toy transmit with spring return) and squelch noise Front Plate for 
tryetal Microphone: position push to talk slide swi a . 
” exci ns fer sustained tcaealt operation with a minimum fa” ae - ae 
noise. 
e haogts Use Anywhere: Modern compact styling, Brackets are sup- 
led for easy mounting of sat auto, tyck or bos. Aadition of 6 or 
volt power sup y (separatel suppl ansce 
motile oo © 4% x = 
e Operate: No spunea or technical knowledge po Nay phe 
care Me Yours of sites is elation cee 8 Ween. Simply fill out 
FCC application supplied with HE-15 Transceiver. : High Output 
ES Facer ry Wired and Tested (Less antenna. 5.00 Down Net 64.50 crystal Mie none 
. nna 6.95 ' Planetary “ 
WE-18 Power Supply For 12 Voits E Vernier Tuning five Switch 
“18 Power Supply For 6 Volts ok 


Business — Trucking ‘ 
- 





























NEW BOOKS (Continued) 


tems. Tests are described for bypass- prepare a manuscript and goes into for calculating mutual inductance, 
ing, impedance, overload, power, grid- grammar, punctuation, abbreviations, measurement of noise, calculation 
current, distortion, wow, balance, etc. style and types of technical writing. interference, star-delta and other trai 


ADVANCED MAGNETISM AND ELEC- If you are getting ready to write a formations, acoustic and electric 

TRO MAGNETISM. Edited by Alexander technical manuscript for the first time, effects, etc. -IQ 

Schure. John F. Rider Publisher, Inc.. 116 this book can help you make your try TY SERVICING HANDBOOK, by Gordon 
W. 14 St., New York 11, N. Y. 5'/2 x 8'/2 a good one.—LS J. King. Odhams Press, Ltd. 96 Long Acre 
in. . .50. | . 5% ¥ in. 280 

ie, SO op. 9.00 Gaseh YRLEMTRT, by Mervie Teseer, SSS. Bees OX aoe PP 


This book teaches with the aid of John F. Rider, Publisher, Inc. 116 W. 30 shillings net. 


algebraic equations and nume! ical -14¢h S#., N. Y. 11, N.Y. 6x 9 im. 116 pp. A troubleshooter's book that 
examples. Ferromagnetism, inductance, $2.95. cusses antennas, test equipme! 
hysteresis are among the topics. The This branch of engineering grows alignment. Although British T\ 
basic laws of Faraday, Lenz, Ampere more important each year. Here th ards differ in some respects f1 
and Biot are developed and explained. reader will find a complete aad’ Sethe own, the fundamentals of s 
Modern applications like the cyclotron, date account of pulse methods, remain the same. This is 
spectrograph and betatron are dis plexing, digital techniques and book that covers its ground 
cussed. processing methods. Various cally and clearly. 
This book offers a good foundation ducers, receivers, antennas, transn Chapters carry heading 
for more serious study in this field IQ ters, are discussed and compare: Raster, Normal Sound” an: 
liad ae ie 4 . eee chart then lists circuits likely 
HOW TO GET THE MOST OUT OF TAPE Previous knowledge of the subject by 11 0 a crect and the text sug 
RECORDING, by Lee and Sheridan. Rob- the reader is presumed. “ on ee = oe ~~ 
ins Industries Corp., Flushing 54, N.Y. Much attention is given to ods for localizing same. Sy1 
6x 9 in., 128 pp. $1. telemetry. Schematics, diagran né and age networks receive spe 
A better title for this comprehensive actual photos appear often. A bibliog ei : 
little book would be “All About Tape raphy is included.—/Q Phis book can help beginr el 
Recorders and How to Use Them.” Fo ' ; as experienced technicians.—/¢ 
INTERFERENCE BETWEEN POWER SYS- RADIO-PHONO SERVICE GUIDE 1957- 
ae TEMS AND TELECOMMUNICATION 1959 (Vol. II). General Electric, Radio 
tape recorders fo any length of time. LINES. b H. R. J. KI St. Martin’ - r . . 
» By A. R. J. Riewe. - Martins Receiver Dept., Technical Publications 
A TECHNICAL WRITER'S HANDBOOK by Press, Inc., 103 Park Ave., New York 17, 869 Broad St#., Utica, N. Y. 82 x 5'/2 in 
Margaret Norgaard. Harper & Bro., 49 N.Y. 7 x 9/2 im. 256 pp. $12.50. 114 pp. $1. 
E. 33 St., New York, N. Y. 6 x 8'/2 in. 241 This theoretical book concerns ths A handy guide that present 
pp. $3.75. specialist who deals with lines that schematics and parts lists 
One of the best practical guides for carry power or communication signal radios and phonographs f 
the technical writer ver to appear. It shows how the interference is caused 1959. It also includes a pict 
It points out clearly and simply what and how to reduce it. It includes much section to help the technicia 
to do and what not to do, shows how to useful data such as charts and formulas the model number of any 


beginners, not for people who’ve used 





mT New SUPREME 1960 TV M 


Most - Often - Needed | 
1960 AMAZING BARGAIN COVERS ALL POPULAR —s 


Tom The new 1960 TV manual is the e data for faster, easier 


re yor ic 

[ Televisio | bargain of the year. Covers all im TV repair owest priced —— by compari- 
vision. P ortant sets of every make in one Su ” TV manuals — i -eded 

Tele ea giant volume. Your price for this arvice t ‘ pop se »Ip- 


mammoth manual is only $3. This l act l, fact I cpanel 
-value defies all competition 2a! r ng and adjustmen 
innual volumes at only $: r u ser t nd ive with these 
Factory service material sim valu r rvice manua _Onls $ 
) repair Includes all data v " d » gE 
needed for quicker TV servicing SIMPLIFIES TV REPAIRS 
Practically tells you how to find 
each fault and make needed repair. These giant manuals have complete cir- with Supreme 
seers pages, more diagrams, more cuit needed a nmer facts, printed board " t 
srvice data per dollar of cost servicing hint production changes oltage 
chart wavef« } nd double-page schemati« 
TELEVISION SERVICING COURSE Here a ; authent sine inatetetiann te 
Let this new urse help you in TV servicin help you do suicke ad sriced a? : 
rgain, complete, only $3, full price only $3 r | mant Repair any M 
Giant in size, mammoth in scope v2 model < ever made \ y your shop all wake ; 
ust like a $200.00 correspondence course olumes ted in coun Your special ieing ecares 
n picture faults, circuits, adjustments, price for all, « t the new 1960 i 
UHF, alignment facts, hints, $ TV manual to vhat an amazing bargain you bn Supreme 
oblems, trouble-shooting, test mice 











get for $ Ser r k trial coupon today 








ture analysis. Special, only pusidinneusgonsesnsoncgepensouuncusugunseeasensuatasarennasnsetontetbonnenonenedeoene 


a RADIO. COURSE aie seat ‘$250 NO-RISK TRIAL ORDER COUPON 





in 2 ons. Covers 
fundamentals, fault finding, u f test equipment. Everything in radio, 
introduction to TV f-tes sestior New edition. Special only 


RADIO VOLUMES : — SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Pork, ILL 
: RADIO DIAGRAMS © Radio Servicing Course, $2.50 ! Rush pets TV manuals checked 


Supreme is your best source for all needed i! i \ Popular RADIO | Radio manuals at left. Satisfa 
RADIO diagrams and service data. Covers ) 1959 Diagram Manuals, . 
everything from the most recent 1960 radio 1958 > | Vew 1960 TV Manual, $3. Early 1959 TV, $3 


ae ‘ at only 

© pre-war old-timers; home radios, auto rool | pats $250} Additional 1959 TV Manual, $3. 1958 TV, $3 
ts, combi changers, stereo, FM ] 1956 | —) Additional 1957 Tv, $3 Early 1957 TV, $3 
isational values Only 1955 Radio Manual $2 1956 TV Manual, $3 Additional 1955 TV. $3 

y volume Every manual has C) 1954 These annual | aw ¢ - oo . 
chematies, all needed align 1953 | \ . : Early 1955, $3. 1954 TV, $3. 1953 TV, $3. 
acts, printed boards, voltage values F) 1952 RADIO volumes | > y952 Tv, $3. (1951 TV, $3. 1949 TV, $3 
trimmers, dial stringing, and helpful hints ry) 195! specially priced | 1948 TV, $3. [ 1957-58 RCA TV M $1.50 

Volumes are large in size, 8%x11 inches, 1950 | fat only 2 2 - 
gheut 190 panes. Gee. commen ot riekt for ot ooo al $950 | CO New Television Servicing Course, complet« $3. 


a complete list of these radio manuals. a> ] a) Tus Group | COI am enclosing $....++ees Send p 
1947 \ 
©) Send C.0.D. I am enclosing $.....dex 


Supreme Publications} ws 1 


Sold b Leading Parts Jobbers 1926-1938 Manual, $2.50 
Id y dil Li e J Radio and TV Master index, 25¢4 Address: ccoccccceccessecsecceessesesseses 
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Learn Transistor 
Electronics At Home! 


@ Prepare now for a profitable 
career in this growing field. Learn 
theory, construction and appli- 
cations of all types of transistors 
with this proven home-study 
course from the Philco Techno- 
logical Center. 


FOR FREE INFORMATION 
PLEASE WRITE TO: 


PHILCO 


riteaileiSelci ie | Mies. 183: 


C"’ and Ontario S$ts., Philadelphia 34, Pa 
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TRI-STATE COLLEGE 


‘Your Career 
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BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 


"* ELECTRONICS BOOKS 


1.C.S. will send you FREE 3 valuable 
booklets that tell you where the big-pay 
jobs are in Radio-TV Electronics. . 
who are the industry's most-wanted 
men...how you can “cash-in” in a 
big way on your future. There's no 
obligation. Don't delay. Mail the cou 
pon now! 














INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 40683D, Scranton 15, Penna. 
Please send free success book, sample lesson, and catalog checked 
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ADVERTISING INDEX 
a Radio-Electronics does not assume reé 
bility for any errors appearing in the 
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HERE'S A CO) MPACT oesicn 





never before such quality of performance and 
versatility of application at such low price 


Yes, here's a classic design in modern, compact microphones—small, slender, unobtru 
sive, a beauty in simplicity. But the greatest achievement is in the magnificent performance 
quality of the Series among a great host of applications. 

The Dynamic Models 335H (high impedance) and 335L (low impedance) operate 
with highest quality characteristics in TV and radio broadcast usage, in professional or 
home recording, public address, almost unlimited other lavalier, hand or stand applications 

The Ceramic Model 331 is a voice range unit specifically engineered for excellence in 
communications applications, 27 megacycle citizens’ band use, and paging. 

Ceramic Model 333 is a wide-range microphone offering a similarly high new level 
of perfection for tape recording, P. A. Systems, etc. 

Crystal Model 332, with satin chrome body and cap, black grille, is already famous 
through widespread use. Performance throughout the series is of the highest order. THUS, 
THE GREATEST NEWS OF ALL CONCERNING THESE NEW ASTATIC UNITS IS 
THEIR AMAZINGLY LOW COST! Check out these new Astatic Microphones at your 
first opportunity. 

Frequency 
Model Type Output Range Impedance Finish List Price NOTE: Model 331 has momentary 


on, spring-return switch, is fur- 


331 Ceramic -56 db | 300- 5,000 ae Black Body $17.90 nished with hang-up bracket 


and Grille, Cable provides for audio and re 
333 Ceramic -58 db 30-12,000 High Chrome Cap 17.90 lay connections. All other 


models have slide switch with 
Dynamic | -36 db | 50-12,000 High TV Grey Body,| 26.50 “lock-on”’ position, are complete 

Chrome Cap with lavalier and stand adaptor 
Dynamic | -57 db | 50-12,000}] tow 


and Grille 23.50 with 5-27 thread. 
THE 
> a - KNOWN THE WORLD OVER | 
slélic CORPORATION, CONNEAUT, OHIO Sit | 
In Canada: Canadian Astatic Limited, Toronto, Ontario a, GO BY BRAND.. 
Export Sales: Roburn Agencies, Inc., 431 Greenwich St., N. Y. 13. N. Y., U.S.A me GO BUY ASTATIC 





















































lo help you sell more 


RCA Silverama Picture Tubes 


Here are the facts— proof that RCA Silverama is your customers’ best picture tube buy. 


FREE OF GLASS DEFECTS. Glass cord lines, scratches, 
chips, or buffed faceplates ag@icommon defects found in many 
brands of tubes made with @ed glass. Surest way to avoid 
these defects and also obtaig#the latest optical advances in 
faceplate engineering: an All-New RCA Silverama! 


ALL-NEW. Of the three lag#®@ selling brands of replacement 
TV picture tubes, only RCA M@ilverama is guaranteed 100% 
all-new—new glass, new g »~w phosphor, new everything! 
You'll get written proof—right on the warranty card. 


FINEST SCREEN QUAL dvanced screen coating and 
bonding processes combined h RCA’s giant vibration-free 
screen settling machines Qgg@te the maximum in picture 
screen quality and uniformity. 


RCA “KNOW-HOW” RCA4P$icontinuous product research 
and advanced design engin have resulted in RCA Silver- 
ama picture tubes being stepsihead of all other brands. 


WORLD'S FINEST. RCA rama is manufactured in the 
world’s most modern man ring plant using all-new pre- 
mium-quality materials. Regu! CA Silverama is the world’s 
finest picture tube. ® Silverama 


RA RADIO CORPORATION OF AMERICA 
® 


Electron Tube Divisio Harrison, N. J. 


Visit RCA at the 1960 Electronic Parts Distributor Show. 
Our Booth is North Exhibit Hall No. 874, and our Display Rooms, 659-661. 











